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gjinnoffb I_|c5b6rb ^ffjl6)llU6b pT60 SUL^LUrrab U^lLJU® g^JBlbte £>65T (]P^60 65) lU 

6T®^gjJ 65)6U<5<56l65TfD§l. @L£rb65)^<9b®<Sb<9brT65T ^>[JLD[T<oQT pT6b<9&65)6TT &)\JWl\65] 6)5165) 60 idl 60 
Qanw® (B^frab^ii) (^piufT3#lid]6b gjTnosvD L|<9b6rb ^65T g}ujc£<9b^65)^ Q^lusou®^^! 
6U(TF,<sS1fI3gU. 

^inSoJiuffb (Bld®d^ gga 1 ® ^<#l(BLDrr6ij ^65T ^n5l6i51iuso <9&L@65)rr<9b6TT ^Lp60Lb 

g)6ij61]60#>lfT3(g> l 61<9B (#ln3[fe^ Urhl<9b6lflLJ65)U ^J,fT3f!51lL|6fT6TTrrfr. ^]6Urfl65T <*%3> <#lfI3[B^ 

<gbil®«Drr<3b6?D6TT Q^rr@^§j ^u5ly5l60 #lp #lp pT60<g&6TTrr<gb Q6iJ6iiML®6TTG6TTrrLb. 

^1^65T pT6b ^_rbj<gb6fr 65)<5<561^60 gluGurrp ^>6uipcg£1no^j. 

|))[BpT65)60 ^u51l 06O Q<£rT655T® 6U(TF)6U^l60 £,651 Li5l<9b (Lp<9b#>llU UrM 65)651 ^{BffjllU 

“l_JlrrrT^c3bLl <9&Q6TTGl_rr6rbG<9brru” (£(U)6)?l65T([5c5b(£ 6Trbl<9b6TT L£65TLmfr[B£ [565TnSlldl 65)651 

Qpfl6)51^§i Q(9brr6fT(9SlG[i3rrLi). 

lilijrT^aL <a£lGlsnCBi_rT6rb(B<5&rTLJ (Project Kaleidoscope) 

l 51[J[T^<5L1 <9^1Q6TTGl_rr6rbG(9brrU 6T65T[I3 |))[B£ ^iLLLD g)£^llU65T @65T6rbl^Ly,Ll ^.’.LJ 
Qi_<£65Trr60g$, Qii)Llrrrr6rb (NT madras) (Mp60ii) ^LuPaab^i^Lu^jLi) GurrrT#lffliurr 
<#65? \6ui\& a : (5b(9brr6ufr^^lLdl65T GLDfT3umT65)6ULi_Jl60 Q^LueouilSabQabrresjjn^c^a^Lb @(5 

(9&65T6I| ^llll_l0rr(5LI). g}£^>lLll_£^)l65T G[5rrc5<9bL£rr65Tgd ^J,rbJ(#l60 ^]fl5l6)5lLU6b pT6b<9E.6TT 
[Bib £mLJ QLB[TL0Ld]6b 6T6ffllU [B65)l_(y)65)[T3Ldl6b Qimy5l QuLLJIT(5»(9bLJUL_® #1{I3[5£ 
pT6b<9b6TTrr<9b ^165)65T6U(TF)<9b(§Li) ULU65TUI_(Sabil^LU 60 65) <9E>ldl 60 Q<9brT655T® G(9TrUU£rr(£Lb. 
@6Ufr<9b6frl65T Ljlns QlI)rrL0QuiufrUL| pT6b<9b6TT #>y)<9b655TI_ 6U65)6TT^6TTrbJ(9b61ffl6b <9brT655T60rrLD. 

www. a rv i n d g u ptatoy s. co m 
http://kaleidoscopetamil.blogspot.se/ 

@[BpT6b(9b6K i rl65T QLOrry5QuiLlfrLJL|c9b6TT U)[T3pLb #rrrrLU61J(9b6fT ^65)65T££]Lb 
£651651^6060rr<9&6TTrT 60 £_(TF)60rr<9b<9bLJULll_£|. @[BpT6b<9b6frl65T £LUrrrflUL|<9b(6TT)c£(£ 

MHRD (M_p60Lb [flaj ^^rrrrii) Qu[I3ljul®6tt6tt£|. 

6U(TF,rbJ<9brr60^^l6b [grbJ<9b(6TT)Lb c3)[JLDT65T 6^51 LU60 pT60 £lLirrrflUL|c9b61[fl6b £rbl<9b 65) 6TT 

FF®U®£#>1<£ Q<9brT6TT6TT 6l51(TF > LbLjl65TrT6b Q^m_fTL| Q<9brT6fT(6T5rbJ(9b6fT, 

iitm.project.kaleidoscope@gmail.com (Q^rT6®6oGu#l: +91 44 2257 5125). 






6)LDrT{£l 6luiufruufT6n65)pr urpn^l 

£>_LDIT 6)S[JLX)655fl 

Quraja^rflffb 6ofr^<sb ^(Bsorr^arrrra ^65T U655fl65)iu Q^iu^j 

6U(rF,<50ngrrrr. ^65T u^rafl ^rbng arr60rEa<56rfl6'b (£F>Lpr565)^<sb6TT lda^uM 6p(nj 
6^(g,(6T,rr65oflLurra 6O6OLD 60([F)U6ofr. Q^rry5l60r£iLlu^^l60 

(Lpgtir£l 65)60 uili_^,rrrfliurr65T @6ufr ^^65T ^rrfrrb^ G<sb6TT6)5]<SB(6Tf)<sb(g> 
6Tu(Burrg l jLb a^-samm) u^l60 ^6frluu6ofr. ^u5lip rFtJT60<sb6TT LOfopLO 

<5bfDU65)65T [5 IT60606b 65) 6TT 60rT<#luU^l60 6TLj(Burr§JLb {§60(TF><Sb(g> ^60T^1 

dlrfllULD 3jrT65T. 

<#JfTLLJ61JfT6TT6iD!J UfT)f^l 

e_^ijrr §j65)uijrT^65T 

Qa r 65T65)65Tlljl60 22 ^655T® <95[T60LD[T<S6 g^lU[T3LJlU60 GujrTc#lfflUJJTcSB £,65T 
U655fl65)LU QaiUgd 6U(J5<3S1 pgiTpr. ^60ff @[£[565)^6660 L&gtlLD ^60fr<3B6Tfl65T 
2_6TT6TTI_a<s61lU <SB606)51 LL160 CLp6drG65TfT3UrT©(3b6fT @051<£glUO UfT3©JLD 

Gl<SFiu60umli_iT6nprrr(SB6)jLi) ^LuiBia&abafoi^iu6ofr. ^^65i (BrbnraaLDrra 
^05l6)5lLU65)6OLL| L b QLD[TLflQuiUfrU65)UlLjLb ^65T ^,LL|£LDrT<S6 UlU65TU®^a5l 
60(nF>aSlngnrit. 
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1. uroLJU&ii 


CTU/Jtf 6^0 (Jj) f_<£@<a$?0 /Eg/ £g) (ovrQsvrrrqi) £g)z_<5^)/i)0 

p&p&jtpmij&m? etpu)] ^6mm>u urbrfl QiLiu^uQumDU? 

LD&&m rhi— [K&>i Q&sixsvsvnuD, ga i_6vmuD, 0 «S)ff 0 / Q&GVsvGvrruD, 

£6nrT[h&>i Q&GVGVGVrruD, /g/ 5 ^) Q&GixsVGVmb ^/(sboj^y g_ /70/ GU6mL^6is)LU6is)uj^ 
£5(5rT(5v?l8) Q^n(smrQ\LD Q&sixsvsvnuD. <5 tuulsi- Q&GmrnrTGViw, 

^/siy (^ 5 (o9)/_uj ^_z_(Si5)(o^ u(&,$&6n GTGVGVm d^mrrifilsv 

<5tljQuu(lp^jlJd Q&in®&)(ovrnr)(5VT. 6^0 purf 0 @c^ 0 ld QurrcLp^i &^i_, gD 0 
ffloj Qpmq-&m lu1_($)Gld ^3J6ur33)6rfl6M 2 _z_<sb &>®s)ij(5is)uj& ) Q^itl^uld^o 
^ 0 c££)/e> 0 /. ^/ 0 / &>®s)ij6mu&> G^uj- 6i] rh&>i q5)(5)£)/£0/. 

(g)0/ (Si5)(5D/5y0c^(5Yfl6b &rr<mruu®(5ij$Gvm(5V. upmGiJ&Grr, QsuGrrGijrTGO&fsn 
LDrajpiLD 0c fUfI&GTT U[D&&&&1-LS)-IU(51S)<SU ^0/_D. ^0/ GTUULj- 

&rrp$ujuu($)£)rr)&i]? ^fajGflGVrhj^&GiflGm £g) tp&6G)&&6fT <oT§}rru& 

Q^Arz_/5y0S)/r0/. LJULSj- uro&(&jLDGum§], <o ruuu )_ 

SGLfi (ofil LpiTLOGV rr)G&jm, ^GUGUGmGmLb &mrr )3)i 

^j6U6lSl6Vr^J(^3)616)(SYT3) SGLfi (S^LfiFTLDGV [£l rr)£) np^. UnpLJU^GV 6£0 

3T&>rj)§)irjii) ^0<^<90<5r7w Q&iu&hpaji. ldgs)6Vgs)uj3j < 5 nwrz_ GGUGmi_muD, 
pS^uSlGD $n>Gj G(SUGmi_nLD, G&tiptfiGP &_LpGV G6UGmi_muD. 67770 SjIgv&uSIgv 
Q&gvgv GGUGm^Gmm ^gjfi^GTn&ifilGV ^Gtirp^LDira Q^GfflGurrGm c&mrbnflGO 
unprzpmGV Gurngjib. @lnpGis)& GiSlrfl^^j unp67S)6UGS)uju Gum sb urn rh&>i Q&gvgv 

/5LDc^0 <^GVGis)GVium Grmm? 

u<mr(5TS)i—iLj 8,rrGVriij&Gffi(oViuD LD&aGrr urn rh&ji Q&gvgv u 

GgugmtQiJd. ^j^mmGV &>mm gtg^tg^tGgu m ^Gurf^Gh ^]&>ir)G&tptr) &G5)& > &GG)Gn 

£_0<siVA7c££)(off7y7. LDmiudD&jp&drrm rfimryi)#, LDmiu^LbuGnm ^GD^^GDmiLjLD, 
£)/D0(SY7W (&>§)) GS)!J3) GfT LDGTsfl^GTSXSXTU U np&cK&Q&lIJ LLj LD <3>Gfi)&jc3>G5)6)TlLI LD 
LDfJ)3)3)6UU (LpLSj_LLf LD? 3rLDmj 2,500 ^Gffi($3)(6rF ) 3)(3 ) (LpGVTGVrrf UGmGTS)l_lLI 
£}Grj&arj~&6n urr)&(&jim GiSlLDrrGmm urprfihu i_i<5LpG)urr)np &G5 )$>gis)uj 
£_( nj(5i]m&&>\m[j. 
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(y)637(S)637/70 &rT6V&>§))6V, L2-L—IT(SV(5YV (Deadalus) 676370 §30 Si)063)77/7//7637 
c^6W(5)z_5)^_L/L/rr6y7/7 £g)000/7/7. ^Gurj §30 63) c7>6)5)63)637 c7>63)6U(0077 

^ysurrrj, §30 < floiuld, ^surj ^g>/6i7063 )z_uj ld&jm (^j&&rrrj(SYV (Icarus) 

£_/ 637, ar fi * (Crete) 676377) 0c^/70^)00 ^/0<3c^ §30 <gj6)5?6i) fflmfT)uSl(jV 

^gy 63) z_ c£ lj u lL Uj- 0 0 0 n 77 . 

L2-L—IT(5V(5YV 77 7_S>) 61) <60/77761) £g)0000/761) £561/6)5)000/ 077/_5)00/ 

G)&6V(51J&)rr)&rT&> ^GJlj 0637^077 06^7 7Dc7)63)/^077 £g)0c£631c^6Y7 G)£77/0/7/7. 
^GUfj §30 ^6377/5)61) 61)/70 77/7 c7 / * / 63)/7/'/63)/ / (7^)06)5)61) c^L^_637/7/7. 
^g>/63)0 G)LD(Lp§i)6V G)LDU(LpS) 7761) 7)0^63)6)7 @L/_7 Q £77/0/7/7. 

£g)00 ^]7)c763)c7c763)6y7 QldQgV §>Gl£ ^L@7D (377/70/, ^g*/617 fj&GmTGV 
U[D<oG)(51]&(olS)(5YTLJ GuHGV U[D3>3> (7p7<J_000/. 

^/617A7^6Y7 g)0617077 805 £5)(36D/77/5 l7_/7 00/763)61)6)5)61) £f)£t)6i 5)<£0 (Sicily) 

6)7/5063)/ 00637/J, ^£637/761) ^]&&rTIJ(5h), 770c£077 LD&\Lp&&)uS\6V 7/5)c^ 

^_iujLDrr&> urr)&>&>&> O0/7z_/5/®tT/0/76i), (^rfhuGtiflGm QguuulJd ^rrrhj&rrLDGV 
^g>/00 G)LD(Lp( 0 ^_0c70 G)0/7/_/5/S)/7J0/, ^0637/761) ^gl/617/70/ ^0c^63)c7>c7>6)T 
6l5)/^0G)0/7/_/5/S)/7/0/. LJUUj-LLIIT&), ^j^UIJGYV SGip 6l5?(7/)00/ 70)76337/7) 

^)/63)/_00/7/7• 

(g)0/ 633763)77/7//7c7 0/_0^)0c7c7 (7p7J_/7//70/ 67637770/ ^gty63)6376170/7) 

^/t5)00(S0. £g)00c^6Y7 63)61700 £g)0<£ 637^6)7/761) LDL^(^)LL Ufr)&& (7p7/_/7/77 
67637770/ 0/7)77(70 70/7/7/0 6)5)610/7777/7077. 770777707)0 £g)0^631c7>c7>6)T §30 

(70^0/7777/7637 77/77>7D/77> 000/761)/77, 0c7631 63)6)7 (7p63763)/77 f_5?63763)/77 

63)61700/ &>rrrbn$)GV 2_Z_7763)77 (377(361) 0/77061/07)0 61761)/617/7637 

063)7776)7 (muscles) ^gty 617 0/7/77/7077. 

c763777/7637 6l5)6D/5/0c^6Y7 61761)/617/7637 0631^^617 Qc^/76337/_0/76i) 631617 

06370 UfT)&& (LpUJ-lL/LL . <5T[5&) 770^077 6)5)6D/5/077 7/$)# ^5})&,LDrT& 22 

S)G(5VnS)ljnLb 0/7637 ^)0<S<S (7070/7/77, ^00^/7#, 63777/7^ 61/77, 61761)7617/7637 

0631c7d7>(60 77 0/7>/76337/ 6700 §3(0 7763f)0 63)/ 77 0637 63)/ 63)/ ILI 063)c763)/7_/ LJ 

77/7763777(5)0<O 0/57^6/7 £7/ 7763)77 (377(361) 0/t£t> (70/0/77/70/. ^g)/(30 77/7^)/f), 
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gugvigutgut gb<oG)&&,(5rT Q&rrsmi— 6^0 0<©co5)A7 ^gtdt, Q&ujiliGgu (LpLSj-Lurr^j. 

r^j^GHTTGV, Gp(TF)GGU G5)GfT 6^0 pUfj UGV GUGDGhUJTGUT U pGfi)GU3)Gfi)GfT 6^0 

ijtjJjG^tQ g)<o^)( 5 W^ 0 / upGis)Gu4>&>GVrTii). <=9jp&> g^guQgutq^ 

U pGIS)GU ILj LD 6^0 ffirfiku GTGfi)L GTTULULjLD QtGVGVI LDTJT)I ^(5V)(5m&&> 

G(5ij(5m($)Lb. 1630 &>GiflGV, LS)ijTGiir@)GYV G&TLL<o3)(5vr (Francis Godwin) 
TT®rS)p ^0 ^rkj&iGv <oT(Lp&>&>iT(SYTfj , " A Man in the Moon" Gimp 

6£0 T>m&)®S)UJ GT(Lp^GHTT^. T^T)I 6^0 LDG^fl^m GTLJUL^. GUT&>&jl&>GlS)GfT 

s ^0 tt>T>t>U~gtt gutguTIgv uprh&>i t£]gvgv>gu QTGmpmi^ii)j)TGTT 

(oTGXTU&lI T)T<m ^//70 T>mT). ^)0/_J/J]g)//i), GTGUQJjUD ^_GMTGH)LDLl5l(GV 
§50 ^/7^4jJz//_<537 Z_/(SU UpGG)GU&GG)GYT ^GVfGmLJ U &)£)(&, (LpiUp&&&GGU 

£g)<sl )GV)GV. T>TL^6lS)<SV?l(5m n^GV Q<S17(SYfl (517/50/ JrLDTlj 150 ^(5W(5)c^((c0<£0 
/_5)^)0, LDGvfl&jij&Grr L^uShiSlGm GLDpurruGmu §50 GUL^miu 

^<5W@/j)^«^ <537/7. (g)0/ LDT>&)}rrT)T,TTV ^GVGVg] GF>IRIT>GYT GG)&&GV)GYT Upj>J> 
(o^)(517c^0/_b (517/^9 ^jGVGVGV. ^*0/ lSI&>U U TppGV TT)§)}&mLJ £_uGlLI T&)£&,! 
Q&uj&j GULft(Lpmp ^ 0 /i). 

iSlfJTGttrGYV pTL^(olS)L_& G&ljp&) GgOIT&U LDTGmL^Q^TGVlS} UJ(T^UD (Joseph 
Montgolfier) ^Giirrgj] ^)s3)s mu &Qarrff,rr(rijLC>rrm sri^i^Gnum 

(Etienne) <57WL/<S170/i) Q/7j0L/i_S?Q5?0 /fi0/ (517 0/i) l_jGID<T GldGgV 
(5T(Lp/i)/_/S17(5TD^/7_//i) ^/0g)/f_(o57 ^(531(517 T^GmjSlGVGVTT, &TLDTTGVr&GV)GYT 
GldGgV TtfT&S) Q&GVGUGG)&jlLjLb c£<5WZ_(S37Y7. Q Gil ill U JTTpjT)l (3jGlf}lj J>TpGV>p 
GSh L_ ^GIGTlSIgVGVTTLDGV £g)0L7 UGID^ILJLD T>GMTl GUTij. §50 /JD/00/(5W/_fT£5T0/ 
TjGMTGWlfrflGV GTLJULGlDGV GT(L£ LD L/G LD IT ^ GU GU GMTGMtG LD QgULJU J>TfQT)l 

(TjGrdp &>rrpGis)p ^t@0q5) GldGgv GT(Lpmi_jLD GTGvruGm&jiLiLb &>Gmi—Gm[j. 
^&ggt 5, 1783 ^Gmpj, zj)/777w£)<sb ^rhj&Gn Q&rrpp ^ttijtgtt 

^HGwGgGTtGgGTuIjIgM (Annonay) &pGV)&)iilDGV §50 Qurfhu J)Igwy?Iug$)uu5)gv 

Qgulju T>Tpmp rffrriliLSl guttijt, git. Qgulju ^Tpjrii GldGgv gt(l^ldu 
GT(LpLDU ^0/ 0/<5ffiffl LJGV)UGV)ILIIL/LD G&TJ&f&jj GldGgV (g£\(Lg4>&jl 10 

/79zi9z_/57c£(5yfl(si) 2.4 QGgvti ^i ‘ i f ^_iluj4)§)Ugv £g)0fo?0/. ^gmtgv, 

^TffrxTjm Qgulju j>Tpnf)i (^(gy^ggild ^ggii^iliGgu * 3 \p&) (Lp&>GV uGvrTGvr 
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SQLp ^jrofEjS)uj^j. ^Guij&m pGULburj ldu^ld urrrflsrv ldit^ij^^gv 

3,00,000 m&>&((o)rF ) &(&) 0 / 5 /<^( 60 < o 3 ) z_uj "Qguuu &>rrrhjni uGvrTGV)G$r" g£1gyt&&)&, 
&iTL^L()-(ovrrT[j&<orT. £g )/50 (Lp®r>[D ^0/ 9.6 S)GGVm 8i ‘ / rf £_iurT&jS^rr)(&, 



^gy/50 ^itgv^^gv &>am 

<o&^L_rT^<5fr(HydrOQer\) 6T(5vrrr) 

(SUITILI c9)6m(g)/9/c^77>/'/// /’ / 0 /. 

(g)0/ (g^i—nm &rrrr)(oV)rD®Sh— 

lSI&> G(5V<9 : n6$r&)rT&> £g)0/500/. 

ugv, §30 z_5)/7(sj<* g£1(g^ 
(tnjnGvfl enn&GYV &rrrjGVGYV, 

(Jacques Charles) 

<oV)6inr)LLrTGD<5vr ^LpGVm uGvrTGKr&Gh 

rflrTLJUuui— (3<siv<sw@zi) 

<oT6mr)i u rflfh 0 / <5W00 rrrf. 

&h-(ofi)L (3^‘SYT LJ L—L 

&D6mL^rr®D6$r rflrri'u //'// / / * / 

UGVrTGVT&GrT GUITG^T^^GV 

LD(otfrl&j[j&>(oG)<5n&> Q^n&krQ) 

Q&gvgv&i G)^ni—fAjS)uj^j. 1800 
&GirflGtr ^ijmu&>§))6V uGVfj 
uGVrrGtr&GiiflGV Guam uujGm&jGm&j 

UgpfT 1783 GLDrr)Q&rTG$$rL _<53777. (g)0/ 

(Lp06V ££>l—<57S)GUUJrr&> LD&&GV)GYTLJ UGV 
&)G(5VnL8L^L—rj 2-iLirj&j§drb(& > Q&nGm® Q&mtpgjj. 


uGVrrGm&Gh &rrrhnii gtljulG fi&&\tpG&>rr ^4 )&}g m&uSlGV Q&gvgvill. 

^)0L/L??g)//i). ^S^gv §30 Luri)§}rr&)GV>6F, g^gu^^j §30 &LpGV G£]&lr$miu 
drLpGV g$)gu 4)GpirLb gtg^Hgv, ^*/0/ ^gy/50 uGVrTGmGvr &>rrrbrr5)GV /5/_d<£0 
l5)/000 gt[})&) &1g$)&u5]gviud Q&GVi&ft (3 )iligvilJd. (g)0/ 3)GwrGmrrf)GV &ljugv 

G)&GVl&&,IGlJ&)G$r LSJ-LJ UGfi)l 000/£1/ LO A70 fj). (g)0/ ^00 UGVrTGG)G$T 
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pumu&y jjj) ujrhj&> Q&ujiurrmGV pm giSIqpljuljul^. Q&GVipp S)ujGViS)fn^)i. 
^j6ij(5i](oV)&>ujn6$r u(5VrT(oG)6$r (ippm (LppGiSlGO ^GijGMrm Qu\j\s\_GmrrGmil^ 

GguitgGt Q&uQuqSIgzt (Count Ferdinand von Zeppelin) GT GGTIT) 

QsnrrmstfflujijrTSV a i' i i'ii / / ‘ / &>i. ^guij ^GpuSlGSujpSiG&cp p^i 

pujrrrfltt&uumm Gp(p /§<swz_ @)&,G)rjL^(oG)i—U Gurrmro gul^gulo 

Q&rrGwrm £^/_L<off)z_ ^(pGurrSy&lmnij. ^)/5^ Guuj-Gum &rrrr)GG)p) SlLfip^l 
Q&gvgv <5T(srrlpn& GTGmr)i pmiSlGzrrrrf. gg®mGV 2, 1900 ^gwjt)i, 

(Lpp<5vr (lp&>g£1go guug^tIgv Q&mtp&jj. m4>&>m ^jGV)p& Q&nGm® 

GiSlQpmLShu Gipp &)G$)&&Grrl(SVim urppgjj Q&gogv (Lpuj^pp^j. 



jjfl|OTL GMiGlusM Ufpir 

Qftni—rrrh&fi Gupp 40 ^GwrQ&GtTlGV ^]pp uGVrTG$r&,Gh G^Gzr&pim 

GmmuL^L—prr&GijLb G)pni—rhj&)ujpj. ^g^ttgv, 

Qurflprr&Gijm ^upprr&Gym <^($&,&,pG)pni—rhj&)ujp]. 

gjQgvtgv?Igv, ^GupGinp) rflrjuu uujGtruQppuuQm G^Gimmrr^DGm 
^uppump], GVGwmrrgnGm GTGrfl^GV ^uurr)r$&Q&rrGn((^m GumL/Gun&> 
^iQpppprTGV GTGvflglGO G)Gmq-4>8>4><3^iq-UjprT3> ^jQppppj. 

*3jpG$rrTGV, Gi/SoShum (Helium) GTGTSTp) GUniL/GlDGlI ^jpp UG^JJGKT&GH?IgV 
r£lijLJU&jG)pm—rEi£)G$rrj-. Gi/fjoShuLb G^(p ^upppp GurriL/Gun^ 
G^cppprrGVim Gmpjm^rrgoGm Guugv uGvrTGVGtr *3\pp 2-iurrp§^ri)(p 

Q^nGMT(p) Q&GVGV (LpiSf-lLIG)SlGVG^)GV. mi^(p)LSlGmfJ^, ^jpp UGVrTGKT&GrT 

GGu&mrr&Gijm Q&gvgv iugvgtSIgvgvgv, gugvigu n&Gijm ^jGOGVGV. @)gv 


ii 




sShomQsusufl 


QurrQTjLL&Gh, 9irTfr)(o^)fo o5)z_ &>6trLDrr&> G^CfKrh&rrGViLb £)<su &LDiLirhj&(5rfl6V 

/5<5370 LIT) &>&> (LpUj-SlfD^J, U L^l LDfT(oftT9}J 9>fT fr)(o^)ff) (s3)l__ &6VTLDIT&> 

(^CfKrh&rTGViLb &(5MQS)i<57ni_m urT[h&>i ofilrflGmfturruiSl^rrTGV ^rrrbrr^GV 
/ 5 < 53 T 0 L£\&>8>§>\tr)&j]. r3i^J LDL^QLDttrnfl, Lfi\&>LDnm ^nrorfysv ^ 9,1 <siy rrstfrlGV 

rffff)99 £h_/_ Q&UJ&lfQgi]. LDtffl&iShT UlLI6tfS?l&>&>&,&h-UI-lLI 6£0 l 6)&LJG)U[fllLI 

z_/L/_zi) G&ujlu G^iusvildit? 

z_/z _0 Gurrmno GurrQ^LL^mm 

2_0<S17rTc£c£ <^§^9 

&><o$riJH6V(5VrT&j m rj&9 ) l ( 5MrG 9 m 

2 _ u G iLi n &> lj u ® &> 0 u u z_L z_ 0 /. 
^d50/z_<o3T &rrrr)(o$)rDLJ 

faJL diCijIfltafF, (®Ll£ QBTi MFJD L^L^uu^[r)^iT<3i 07L<5S)z_/l//7<s 37 
ffi)JL dGcM^JJM, 1903 0y<sw@c£<5Y7 ^rD&<5V)&&(snrT9,(5ifUD 

aLLUL/LL^/. ^LDLDn^ffhurT^r 

Glider ~&>(5YT Gurfl&jn& 2 _ 0 <siyfTc£c£LJL/( 5 )/i) Gurrgtj ^91 uy&fi)&>[j&><ois)(sn&> 

Q^rrsm® G&gosv (Lpi^_/ 500 /. £g )/50 glider-^to^syy §a 0 g_uj/70 t S)o5?0 /^0/ 
&rrrr)rr5)6i) G&(5Vi&&,iLb Gurr^j ^91 &>mr)tiS)®ST $nf)S)(5V)&>&, 6)<$/7w(5) £)<su 
GprjLb &>rrrbn5)(sv r£lrr)&& £h.z_ G&ujiLjLb. 1890-&>(5y?lGO gliders uiLKsmurr® 
L£$)#<si/zi) iGrruGVmrr^r (sp^rDiT^ J§) 0 / 500 /. 

^rjmu&nGV gliders, u(5VrT(5m&>(5YT Gun<smr)i &>rrrhr)i < 57/50 SiltoV&iiSiGO 

(jg)(Lp 00 / G)&mtr)G&)iT ^uuuj- &>nm G&mro&jj. Gsurrsm G&uGu<o6]6$r 
(oTLJULq- 6£0 £®j) UJ/5^)/70<otf)0 (53X51700/ 6£0 L/ffl 1753)537 ^LUfE19 
®s)(Su4)&>rrGijn, ^/(p 0 suySlsmu gliders - 0 /_b m&iurrm (Lpuj_iLHT^rr <57637(537? 

<o£6ifr5)Gium o£)gv (Ohio) Gi—l^isvRgo (Dayton), £g)/ 76357 ® 

^Gmrfl &,&> <oV)<9 : &&l(5h ^rbu^Sdiuntsnij&GrT, ^rfsiSlGV mrjLL (Orville 
Wright) LDrbjyjLjD ^(suij^j &G$>n&)rjij (ofisvurj (Wilbur Wright) 

£g)<53)0 G <9-LULU QJjUrb&)4)9)6Mlj. ^(SIJ lj&,(5YT 9fTT)(^S)ff) (Lp(LgmU)LU IT&LJ 
uiumu(G)4)6}\4> G&rrsm®, (Lpuj_/506i763)/7 &>6triJ))6V(5Vn&i 

GLDnL—L—nfj&GSxsn ^0 61/rr^ <© 5377 / 77 ^ 577 . 1903 jj<5wrg) u\_9lduij 

LDir^uD 17 ^/-b G&jG)i, si/z_ ^0 &>GijrT®S\mrT<5fi\<sv (North Carolina) 
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2-(5YT(sn &)l^ls)- (5wrr&> (Kitty Hawk) 

^rj<sfiJGV ®s)\jil_ ^iiurB&^rjm ^LfiGVm 

<^uj&&uu(£)Lb glider-si) (Lp^^r 

Q&mtprrrj. s ^0 

rfliJUi—Lb ldl^QGld &rrrbnfi]GV Ufr)f3^^J, 

^l&,l 260 lSl^i_[t ldl@Gld 

UlLKZmLL Q&UJ&f&tf, ^GWITGO ^ 0 / 

G)&iuiuLJUi_(5VrTLb <oT(5hrru ^m^Lspiu^j. 

(ofilLDrrmthi&GfT G)urfl^n& 

c^f^f_L/f-/Lf_0rrgj//i), ^rbiD^v lS\&& 
^(&ij@)<otir&(5is)<5rTLJ QuncrhmSl iu&uGViLb 
(ofilLDrrmthi&GfT G<sij&LDrT& Q&mtp&ji. 
oSIldit^ll G(Su&ldit& Q&gvgv^ 
G)^rrz_/570zi) Gurr^j, ^/0gn/(o3)/_fL/ 
rr)&(5is)&&(5rr &rrrr)mrr) 

0 /fc^ 0 ®/ 70 /, ^* 0 / q5)lD/7WLD 

lSI& &j(d5TL£}IT<3j ^) 0 / 5 ^rr<sb g>nm 
&rT^$iuuu(£)Lb. 

1908 ^/i) ^rj-sflsv ®S)\jC_ 

§50 ldstoA (S/ 5^@^)0 &mptf)l(5V 
^)0/5^A7^. 2909 0£/i) 

§50 ( 5 ) 5 lLDU<5^TLb ^fEJ&GV GITGCGl] ITGVHLI 

(English Channel) ^UGmup 

urD[5&gi]- 



Earth s atmosphere itt km -5 miles; 

( Lp^(5vrr(su^j 2_(5V&u GuurflttrGurrgi] 

(ofilLDrrmfhi&GfT (5p(5hrru^G)^rr(5hTru (4,1011%! ^flfllMflLADli) 


Gurrrrrr legist. 1927 ^GMmpGV 

^G)Lorfl&& qSIldug^ ^nrjGVsh) gj. 


(8 cfllfi = 5 flMlflD) 


(s6\Gmi^Qufj^ (Charles A Lindberg) 


^3jL^(5VrTGmup& &ji _<o5)<su#j &)n<o5tiTisp rfiiy ) ujrrrr&&>)®S)cnjrE&>i urrrf)(snF’&(§ 
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§50 (SiSIlDU^T^^O) UfO^fTfj. *3J3>[b(&) 33 LD(5TSvflGr5!JLb <oT@^£?0/. 

^juGurrQ^GVGVrTLD <5jrjn<snLDrT<ovr (sflLDrrsvrrhj&srT n)rTrbnr)l&>&>6ffir&>&>rr6$r 

LD&&>(oV)(5rT&> Q&rrsm® Q&GoSlttrrDStr. £l<sv (sflmrTsxrrhj&fsn §50 ld^mB 
Grbrr&jS^sv 1,600 SlG^mSiGL^tj G<su &>&>&}) <sv Q&gvgv (Lp^_fiy/i), 

L^6Vrr(5ttrLq_& &>i _<o5)(i>i) 3 mtfs^GrBijrhj&sifflsv &i—&>&>6VnuD. ^svrrrsv 

&rr£F>mj6m u(5VrT(ovr&(SYT @65Tgn//i) l^lSIuSIgvt GwrourruLSlsv GldGsv &rrror)i 
^ujgij Q&ujlli uuj<oitfu®££UU®&(ttrD®n- 

G) LDSVsfihu &6$TLS)6V(5Vn&i lS)(5YTrT(5YVLq-&>§>}-60 Gl FLLJ&) SlfOUL-l fJgJ/7m<%(SY7' 

l^lSUiSIgm GLDrburjuLS)fr)(&, GldGgv S) i ‘ / #0/ * / 50 SiGgvu lSiGl^ij 

£_uj rr5)8)l{£>(&) 2_uj0/i). 
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2. Qisijrbrfili—Lb 

uijrrmofBsk &rTL^G)SlGG?lGm " &p$rjGV?lGV LDG&&,Gm" (Man in the Moon) 

&(5TS)^muju urorfi) r^rrm (Lp&,GV ^J^^iumu^^GO urrrjg>G&>rru). ^&>)gv 
( oTLJULSj- &iT)§)\ij®s)qst ^G^i^rb^uGGmrr, ^gv^u Guugo 

pn(LpuD ugvg£1&^ldu Gm uGvrrGm&iGrhUD, (sSlLDrrmfEi^i^ih uiuGmu(f)&>§)) 
si iiTGisflGV urn rh&ji r$G vgvgu Q&Gmrotoini—UJ (Lpupiurr^rr GTGmGm? (LpLspiurrggj 

GjGrn? 


uGVUGm&Gn LDrojniup &ng>mjGm (sfilLDmsmrhi&Grr &rrrhjr)l lS^J &rrrf [K 
UGVfTGm&Gn &rrrr)rr5)(5m lS^j Lflg&ffiGmroGm. GjrrmsrrLDUGm GfilmiTGmrEJ&Gn 
&nrr)rr5)GV &>rrm G^(QS)fD^J- G^LDrTGmru^iGfFfSj^LD &nrr)rr5)GV ^atfenGm 

guitili ^<5u@huLDn& GuniLj (sSlLDrrm^^m 

GTtf)Qurr(ri)G(5rTrr($) G&rf rh&>l o^Lonw^tssi^u urr)&& Q&iu&lro&jj. 
^uuLSf-LurTGmiTGV, &rrr hjr)i gtgugugytgi] &_iurr£§i)rb(g)& Q&gvgv (Lpuj-iLjUD 
GTGrnr^ 

^31&an(sv&i&i] LDGofl^rfaGrr ^rrfhjniQGUGrflmuj gd 0 Qurfhu &(Lp^$rjmrr&GGij 
$<&S)mg>&>rTrj&GfT. r^mb GTUUup Qurfhu &(Lp4j§} rj~rEj&GTS)Gn^ ^UGmup gd 0 
&UGifmi_&&)Gfilcnj [h&>i ^GmQGmnqrj &rT<oMri_£fij)rb(&j Q&gvgv (Lpupp^G^rr 
^ 3 jG&j LDirS^rf &rrr hjr)l &(Lp&>§>)rr^G7S)&>^ £ 5 rTGmrupGmiTGV &tp§}\ijGm LD/w)//i) 
iSlfr) ^/(S3 )z_uj (Lpuj-iL/Lb GTGmGrr) ^Giirj&Grr ld ii) Gmrrrf&m. 

1643 ^3jyLJD ^GMTLSpGV 6£0 ^j^^rTG^LUGm o5)(0(0A7(Srf) ST(SI//T(0 £Fg61gWL _ IT 

Qi _ uifQ&GVGS), (Evangelista Torricelli) 120 Q^Gmu^LSi^L^rf fiGnm 

G)c^rr(swz_ &GGmGmmsp (Qj^rruSlm 6^0 (Lpmcmmiu 
urrprj&pgji—Gm rfijuLSlGmrrrj-. iSlGmGwrr, &GmGMrrrup 

(§Lpmi5l<5m §j)rr)r5&> (LpGfiGmGmu il/ m ^pispGmmj, ^gs)&> ^GTSxsv&Lprra ^&£) 
urrprj&uD rfG^ir)^ 6^0 urr^^rr^^GV £g)/D<££) ^&>gw (Lpupmuj^ 

^fD[5^nrj~. &GmGmrTLsp (^LprruSlGV gtgvgvu un^rj^Q^puD Gcsi/^Lorr^u 

urr^S^rr^SjlGV GiS](LpuD GTGmjru rfmGm^uij.^GmrTGV, ^&>)gv 6^0 z_/0@ 
ldlLQud &>rTGm &Gi_p o5)(/-p/5<50/. 
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S)(5m(sm^^Gv £-(5YT(sn urT&jrT&Sj&dGvr 
GLDrQurjuLS)rryg, <oT&dijrT&>&> &<sifor<mrnui- 

(^LpnuSlsV £-(5rT(5YT 

&>ntr)tifilm ^(Lg^^rn ^(r^r^^&DmujrrGV, 

(g,Lprru5]60 76 G)&.l 8 g-iurj^&^GV 

urr&jfj&Lb rRtmrn&ii. 

G^I&iGgU " 3ilTfOfO(Lp^^LDLDrT(o^ U 

(Barometer) (5T6mr)i 

^rEj&isvTf&tgf&i Q^ffUL/LDU? g ^0 un^ij^ 

QuflGlffMuM MjbiD(ip$U)irtffl am u Ul ^ss)i_uS)<sisT (column) Giwn-gg 

G)&rr(srT(5YT(sn(5ii (volume), ^/oroy 
&irrhgiLJUL^(ois)i—u5)(ffir G)ldit&)&) Q&rrm ^m&DGu <a5)z_ 10,500 /_dz_/5/0 
G)urf)^rr& £g) 0 <£ 0 /i). 25 Q<9W£jj_L&_^z_£r ^gy<$<su(Lp/A 76 
r§<sn(LpLb Q&rrsmi— §d 0 uu^rj^ &6vruuL-Gini—Gmu &>rbum<o$r Q&ujgjj 
urTQTjrEi&Grr. G)ldit&)&) Gl&rrm ^G&> ^gytgij &>rrrbf$6M 

&>6$ruuL_&ni^Li5l6w Qmir^gj Q$>rrm &ldldit& ^) 0 <s<s 

GgugwQiQldguHgv, ^ri)8j& ^mpn^m #63tl/l/l<S3)z_ 2.5 Q&gztki // ?/*/ rr 

8 §>)(l>(oOniJ)L—i _ ij $<sn&j(oV)&jin ll Q&rTGMri—^rr&Gym 

^) 0 4>&> Q<si7<sw( 5)z_b. 

£-(5m<oV)LDuS]( sb, (olIQffj LD(oMTl GOLD q9l ^^^LDITG^T 2-lLI rj&j&^GV 

si/(5yflLD(5Mr/_Gi;<^^)^7 Sipu l/ 0 ^), l^lSIuSIg^ GwrijuijuiSlfb^ 
^Q]jG&, GlDGV L/0^)c9jQfl(S^7 (5T(oV)l—&>(5YTrT6V f£®STrr)rr&> <g£)(oG)<om&&LJuQ&jT)^J- 

^^g^ttgo, L£L£lu5](5vr GLDfbuijLJLSlrb^ ^gy0£)<sb ^)0^0/_b &>nrhn)i 

^/S>)c9> £_uj!j&)Sd(5v ^)0c^0/i) &>rrrr)mrr) o9/_ ^i_ij^^ujnG^r^j. 

( 5 iy< 5 yflLD( 5 Wz_(oD^^)/r )0 GldGgv Q&gvgv Q&gvgv&> &>rrrDjr)i &>6tTLDrr)rr)&)rT&, 
^) 0 ®^rrz_/ 5 / 0 /i). &>ufbnf)i G)ld66]&>it& G)^rr/_( 5 V 0 /i) Gurrgj ^ 0 / 
GldGgv urTGu^Q^rri—rEj^ffirog)]' ^j^GMrrGGvGuj, GUGuflLDGmi—GVLn 
l^lSUiSIgm Gmrhu[Tui^(5)S)([]jrh&,i 8 &>)G(svm() i ‘ / /f Q^rr&nsVGi] gug^ijuSIgv 
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/5<sw@ Q&GO&lrD&i]. L^LbluSlm 
GmrhufTLJiJilsfilqijrh&fi 16 

&)G(5VrTLfiLl-L—[j Q^n&DGVGlj 
sii&nrruSlsv <^_i_ /gsw® 
G)&6v£)rQgi]. 

3>nrhjr)i Qm^Sl^u^ 

G)&jni—r£]& G)&>rTi—iE]& 

&ii 2_uG)LLjrr&LDrbrD&>rr&> 
LDirnoSj Q^it i—[£](&,&ro3)j- 10 
ffiGsvrTLfiLl-L—fj 2_iurr&>§))6V 
T>rrrhjr)i Qm(o61^rT^ 

^)(V)LJU^rT(5V Qp&Tr 

@)lJLDLDU& £g)0c^0/i). 50 

ffiGsviTLSil-L—fj 2_iurr&>§))6V 
usvrrsvToQ tlj utr)&> &> 

<o$)(ol]<9>&)G(ol] FT, (5S\LDrTm&>(51S)&)U 
U{D&>3> (o5)(oLl <T><T> G Gil FT 

G&jGvxsi] lli ftgvt &>rrrhjini 

S)^S)Z_LJU0/ ^)GVG5)G0. 160 

§>)G<svrrL8Ll_L_rT 2_iurr&>§))6V 


&iTrhv)i QldgSI^ft^ 

<^ ( 3 uu^ ^ @( 3 * & L± Qoitsiafllfifc Uiflultfc §»§i 

*su(3/_ Q&rflaifslwemev. f&djljflpi*® 11 fllsirj®l£ 


^LJULSj- L^L^uSIgV 

^)0/50/ 195,000 &>)Gg\)fti fii' i it Q^ftg^xsvqSIgo ^-(Sytgyt &rB&^rj(oV)6vr 

(5T6$r(T$rQ guG mjrn Q^ftgvgu^i? &iirrr3i$6V, &rrrbr)i ^)0ul/^)w<sd. 

£g)0/ 6^0 Q 6u rr)f]5h—Lrrr&i (Vacuum) Gg)0/ 6VT)&)(5W 

gu in ftgtf "Q<si]r hr)i " Grmu^m ^rf&j&jLb. 


LSirTU (£])&&>§)} GV SlL^LL (oTGVGOlT l_rEJ&<51lfl(5Vl LD 6£0 Q<SU rbnfll—LL 

&IT6!MUU®ffirr)&j]. 





<s£homQ<su<siifl 


§d0 &) rj&Sj&d rryg, iJH&GijLb ^J(V)&)go (fI<sv &ldilild &>rrrojr)i 

G&UJLLI GOULD, (g)( 5 VGOULDGOILD ^) 0 ^c ^GOULD. £_ U> mj( 5 MTLD UU>, rfilGOoSlGO 

&>urhjr)i GTGmuG&j ^gog&go. ^&>Gm (SwrourruLSlrr)^ Gldgo G)Gurbrr5h_Ln 
ldlLQGld 2-(srT<sngi]. GUGifl z_D6Wz_<su^^)/r)0 ^JLjuugo QGurbrfih—Gm 

" GiSlGmQ GUGifl" (5T6mjr)i ^G^LpSy^uuQlSlfo^j. ^gv&iliugo, Gi_urflQ&G 0 G 6 ) 
oSlGmQGUGiifliiSlGm &Gm(j}LS)L()-LJuuGYT!ju&> ^jQ3ib^rrfj GTGmGrr) pum 
Guugogogvuud. &>urbjr)i UiUGOGumrjujmrQuSlGmnS] Q&GOGOu&j&i] GTGmrr)iLb 
L^LShiSh^r GmrburruLSl{£)(&, ldlLQGld ^Q])S)go ^_gytgyt^j GTGmuGS)^& 

c ^UlLl^UJ (LpU>GO /5Z_/0/_b ^GljGfJ. 

G&nLLsflforflfovr &>gg)&)u5)go guqtjUd LDGsflu>GD5mu Guugo uju^ld &rh&)uGS)i&>Cfr 
uiligtsvA&&> (Lpuj-iLiiT^j, Qurfluj Gurr4)3}]&>m §a0 rj&)3><oV)G> (g) (LpA^ ugVILd, 

^/( sufj&Grr QGurbnfli—^&^GO urr)&& (Lpupuju^j. GjQGmGfilGO, G)GUfon^i_^^GO 
ujuu ugvild GtGiiuG^^ (Lpupuju^j. uGOfTGm&iGfhUD, G&LDUGmrhi&itGnjLD 
Q(surr)fr51i—&>§))6V (LpLj_iuu^j. ^gs)gu gtgogouud Slrj^^^Gh t 

GmrourruLSlGV 6^0 GGGOuif) i' i 0^0 Gldgo &_uj\j (Lpupuju^j. 

l3ir)(^ 5TUULj_ Uf^^DT G5)5m ^GS)I—IU (LpLj-LL/UD? 6£0 0(517 Z_0^)<St) 

gtgd^ujugu^j fb rr$)&)i guu> rp 0 gtG^g^ild §d 0 gul^gduj ^_Qj)Guu^^ 
(LpUJ-lLjLDU? ^j^GO 6£0 (SlV/_^5); &jjf4>§>\ <o77)j)<S170/. [§rEl&>Gn 6^0 L//5<off)0c£ 

&>mr)tiSlGV GTrfihLjLb Gurr^j, ^u>l 2 _[E]&>gyt u>Gnu&5rr (yDGOLb G)&u(£)&>&>ljljlGl_ 
&&>Sdu5)Gh t (LpGVLb 0ow GldGgo GT(LpLbL-i&)rr)G&j &)gSuj, &>ufbrr5)GmuG0 ^gogo. 
£*-G$$rGti) ld u51 go, &urhjr)i GT&d rj&jd}] ur$&^Gtr GGu&4)m&)4) 

(& ? mro&&)rr)& ) i. (g)0/ Q5iiff)n^i—U>^G0 r3i_uu^j ^Jgogdgo. 

r£l&&iuLDU& 6^0 urh&fi £-iurr&)&d{£)(&, GT(LpLbu (Lpupiuu^j. L^iJihiSlGm 

L/GfihdrruLi ^gs)u> 4> SGLp ^u,5m Ggu&&)Gis)&)& (3 ? mro5h5f ? i 

q5)(5)S)/o0/. (j£)jni&Ui5)G0, ^$go gt^ GLDGoGrBU&Sl p&ijGijLb Jg )gogouldgo 
Gurriu o5)(/J) £ 3 / 7 ) 0 /. urhu>i §d 0 QrBULip aurorfil gogouldgo (g) 0 /i> 0 / 

iSlGmGmri SGLp GSopu, Qc^rr/—/5V0@i90/. firhj&Gn urBGG)&j &g^i^uulG(b)u> 
Grr/jliLjUD Guugi], Ggu&ldu&> u>u>\ju> Q^rrz_/ 5 / 0 z_b. ^ 0 / 
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Ggi]&ldit& / 5 ^ 0 /i) Gurr&g, L^L^hiSlGm z_/o5) ir-rjuL-i gSIgts)& <^fig)U ufiGDg, 
G)LD^jGuu^fi &)irm SGLp gS\lp<4 Q&ujilild. 

&rfl, fifhj&Gn &>iq-G$TLDrT&> §d 0 ufiGir>&j GldGgv Gun(G<su^rr^ 

&>tr)u®s)m Q&uj&g urrQijrhj&GYT. ^*0/ gtgugugytgi] Gsu^mrr^ gigugugugi^ 
£-UJ!j&)&drr)(&,<9 : Q&GisrrnnGViLb GruQuiT(Lp&gLb S>Gip (sS\(LgS\ro^u &tw)/ 
u ufifi &> \j&> <5rrn? 

^Jul^uSIuSIgo fifhj&Gn 6775/0# Q&GisrrnnGViLD /_/o5) ir-fiuLi gS\g5)& 

^i)G)Lj ur$(oG)&j Q&rrsm® gu^ud. @ 0 /_j/J)gn//i), 

firhj&Gn L^LShiSloSlq^fh^i GldgoG^u^S} q5)<su£)# Q&gvgviud Guit^j, L^iJihiSlGKr 
ir-fjuLi gS)gg)< 5 : & (gjmipfigg q5)(5)S)/o0/. l^zj5)o5)(o37 GmrhurTLJL^GflqTjrh&fi 2,500 
SlGsvinSL^L—ij ^_iuijfi&lGV, rrrrGMTLDrr&, i_jgS1 ir-rruL] gSIgv&u uu^iun^ 
&)Um ^gitgu^j. ^fig) £g)z_ 0 ^)<si) fifEi&Grr §a 0 ufiGing^ uHl&GijLb 
GrrfihLjLb Gurr&)i ^g 0 / Ggu&>ldit3> GLDGvGrBrr&>&) p&fj&j Q^f7/_®0®/£0/. 
^//s /0 z_/q9 Fr-rruL] giSIgv&lj urr&diLin& ^-GrrGn^nGV urh&ji ^gugugytg^ 
GGil&&>§))GV SGLp <oSlLf)3) Q&ni—rEJ(&,Gl]&dGVGV)GV. ^j&>GVnTGV ^fig)LJ f__ 00 / 
Qld^jguu^ GldGgv Q&gvgvS) G)d 5 Arz_/ 5 / 0 #)/ 70 /. uuLSj-iun&> ^fig)LJ 

u rh&>i ^) 0 z_bz_S) guq^gu^gvgidgv. ^gugiSI^ldit^ ^fig,u ufiGing^ L^L^hiSlG^ln^ fi^i 
G)GUGnflGuj[ojf)iLb Ggu&Gld "^/_ j / J ) c ^ 0 / i ) ^Igd^Ggii^ld' 1 (Escape velocity ) 

GTGmjT)l ^GVI£&&LJU®§>)fD8}]' 

0L/$)t/5)(a5T 0L/Z_5)#0/i) GgU&LD GTGSTU3g 6£0 q5)637771^_#0 11. 2 S)GgOUlSi^L^IJ 
^GVGVgg §50 logits?! GrBrjfi&j) 40,555 GGGi)mf) i ‘ i rt ^ 0 /i). 
11 . 2 GGGi)mi) i’ i rf Ggu&S)&^gv §^0 ufi&,i Ggu&>ldit& GldGgv 0 /t#£) 

Grnfihu lj uL—i _/Tcsb, ^0/ GpQTjGurrgjLD L-j^Lt $)#0 ^)0zi)/_S) Giirrrr&g. ^0/oyzi) 

&rfhu itgist S^gv&iiSIgv ^gts)&>& Q&GVifi&iLb Guirgg ^ 0 / &fi6}\ijGis)GisT4> 

8h-L_ ^yG$)l _ ILfLD. ^G&)IT &fi&)UjGS)Gm ^GS)l—GU&>£)&>UGIT 6£0 <S17L^ - 1.2 

£)GGVnL£L^L_ij Ggu&>&)&)}gv §a0 ufiG&g^ <=9jfig)g) ^gd^uSIgv Q&GVifi&,irh]&Grr. 

^GvrrrGV lurrrrnGOiLD g^qT) ufiGing^ $)fi&> GGu^fi^GV 0 /f##) Grrfihu (LpL^iurr^j. 
@ 0 /_Jl 5 )gn//i), LDGtiflg^ &jGfi)<3 : Gti)lU gSIiS 1 &&>&}g 1] ITUJ fig) G) U nQTjL^&GYTITGV 
(g)0/ &rTfi&dlLILJUI_GVrTLb. 
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^ rrrrfcMTLD rr& Ggul^ld^^gdT) G&rrGhiGnjiEj&Grr. ^&>i 

iSrrrkjSUiSltsm guituSIgv 6^0 iSijrEi&)LJ ur$Gin&j (ovxsu&gij ^yS^&LDrrttr 

Gg1J&&}$G0 (GTn^lLfLb . (g)0/ /5Z_c^0/i) GTGGTfT)ITGV, UGG^Gblj&IGHjl—GGT 

^)0c^0/i) <sfi\(5m<3>(GV4)(olS)&)<3 : c90jS)/7g)/^0 Q&GVIftfr £|) ILKGVlT&jn GTGGTGGT? 

1865 ^/i) ^gmtl^gv L5)rr(Gjj& ^n^GShuGV z_/<s3)<sw^<ss)c5 GT(Lp£&>rTGnij 

{2$®gvgyv QsufjGm, (Jlll6S Vem) - " L^LShiSlG^lq^rh^i ^fB^rjGm GUGmrr" gtggt[d 

L^4)GF)&>4)mGF) GT(Lg§>)GMmj, ^§}(GV (SpQT) LDGtf?l&j(&j(Lp GTUULGj_ L?rj[hJ§>}(omU 
G5)GII3)&)I GFfj)&)lIJG$)GGr ^GG)l—r5£ITrj&GrT GTGGTTH G$Gllrfl&>GF,mj. 

(g)0/ (3c^z_Lz_/^/r)0 r^Gmrorr^ G^cjKrh&HTGViLb , ^gugul^I gd0 ^u^^rrm gul^I 

^0/_b. rrrrGMTLDrr&>, ga0 gSIgmttjGVld iJfijiEjShiSlGiir ^LSj-UurT&^&^GV 

^)0c^S)/O0/ GTGGTJ7)I GV)GlJ&j&iJ&> G&rTGhiGYTflEI&GifT. ^ 0 / GgU U® UD 

Gurrgij, ^[b&) ®S)Gm&GVLb SGLp (g)0/fig/ GldGgv GSlmui^^^ 11.2 
S),lS Ggii^^^gv Ggugt?}Guj Gucnj&lrp&ji. ^J[5&) Ggu&Gld "(Lp(G&&>Lb" 
(acceleration) gtgw ^GV)Lp&>&>uu(G&)rr)&}i. "oSswravAra# g&ujlu" 

GTGGTJT)! G)UnQTjGrTU®LD 6£0 GVTjSjGGT G1J rT[t&GV)&> fl5?Q5?0^0/ 2_0<SlVA7W£3AT0/i). 

firEJ&GTT G£(fT) GGU&LDITGVr qSIgWT&GVTjS^GV G&GOGVILL GuiT^J, ^Gf)Gm Ggu&ud 
^ rf)GF)& &LJI_Ig6)gV 2-GYTGYT LDG0?l&jrj&>61S)GnLJ iSlGGrGGMn^G ^GrTiGf^LD. ^JG$)&) 
r§rE]&Gn 6^0 &,rrrf)(GO uiuGisvTJ&^Lb Gurr^j ^G^iuGuuuL^LGj_m^^GOrrm. 

G$GWT&GV8)&)lGm Ggu&ld ^/^)c^Af)c^0zi) Gurr^i, ^gf>ggt (L_p(G&&(LpLb 

^/^)c^fflc^0/i). ^]&)G$nTGV, ^&&GV&j$G(GV 2-GfTGfT LDG^rJ^fj^GYT ^G&) 

G GU &>&>§)) GV SGLp G&Lp Gil mu ill L/ GfTGfT^J. gj®GVGYV G GU [jGV?l GKT &GV)£u5)gV 
Q&rTGGTGGTGhl GuiTGV ^[j)GF>U iSfJfhjS) uS)(G$T G1J IT u5)g6) (!])&&> I §50 G& GMTT, GOLD 
11.2&),lS GgU&TjSjIGV G Gil Gllfl G LLI GUp&jlTGO ^$GgV Q-GYTGlT LDGtiTl&jlj&GrT 
T>Gwmf_uurr& £_u51rj &>ljl 5)5>&> ^jiuGVrr^j. 

^GGrrrGV, (°£j[b&> Ggut>ud ^(r^^uGGVrTL^Juj y/5^5 gSIgmtgbgouc) l^lSIgvhli 
g£)lL(G GgugtHGuj G&GVGVrrGF)i. Ggi]&>ldit&< 9 : G&GzrtprrGV ^§)}gv ^_mGn 

LDGrfl&jlj&GYT ^-LlSlrr GF>UU ^LUGVrT^J. ^)G$)&) GTUULGj_T> GG)&>UJ mGTFfGU^J? 

^gifb&nGvr GpGij guljSI - ®S1gwtt>gvT)GV)GF) Ggi]&>ldit&<9 : G&gvi&& GgugmtGud, 
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^gvtitgv Qm^/Gurr^S 1 Q&GVi&fr GgugmtQud - gtiIjulsi _? 

(°£\&>(r)3>rrm u&^gi dgv ^rkj&lsv GiS)(^(^rr6$?jujrT6$r go&&> 

Newton) <oT(J}) <o&) U&i&i FT IT . 


(Isaac 
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3. (Rockets) 


1687 ^ld z_/o SI ir-rjuLiGfilsv&muju urbrfihu 

®lHgyt&&£(5is)£& Q&rrsmu- 1 _\& ) & ) && ) ®S)& ) GT(Lp$(5mrrrr. ^Qjrf z_/offl 

ir-rfui_i(s{i)m&u5](ovr (LpGmjr^j G&rrL^urr($)&<5is)(5rTiLiLjD £_otl rr&>S)smmj. ^GUfj 
2_(Ti)(5i]rr&£)uj ^Lpmrr)rr(su^j o5)@: " (5pGuG)(SurT(r^ ^/< 5 /D 0 

{SGV&uSloSlcnj rh&i &LDLDrrm <5T$rf q5)67D^ rfl&(LpuD." 

^£rrrT(om^§drr)(3j, £g)/ 5 < 5 <£ arTLL@)<o7S)iu& ^rbumsm Q&iu&jj urrqijrEj&GrT. 
(opqjj 6U(Lpa&<svrT<5vr Qurfhu u^uurrmrr)u5)(5M Gldgv 6^0 GULpGULpuumsm 
^gviiJ))6g?Iili& 6p<5 mnr)i ^)0c^S)/7)0/. Gldgv ^LDff rh^i 

^)0c^S)^5 > a7"c^(S>t. ^i_Luj _(sb l£)&& ^mLonm £_G(SVit& 

U fh^l ^i^rFfLD 6VGlJ&&UUL_®(5n(5YT<5Vr. /§/5/<^<SYT ^3j[5&jLJ Z_00/&(5yfl(5b (opmSVHT) 
<o7(J)^0/ 0 /t 5 )ulS)l^/_ g ^0 Sfl^&uSloj (5Trr5)&)rf)rj-&m. ^rg/ &>rrm 

<sS}®S)m. 

$r5J&(5rr ur5(5V)&j&} 07 ^ S) (o 7 /rf)/ 5 ^o/z_<j^, ^{5^5 ^(qVilSJsgTIili &iL^L_rr(sm& ) i 
r§rhj&(5rr 6Tr5&>&> G^m&iiSlsv upm#, (STnflp^rT&GsmT ^// 5 < 5<5 ^(Sin&iiSlttr 
&T$rfLJU&&c£$GV (SUQ-P&S)# G)&6V(5VIUD. £IT(oM <oT^rj o5)<off)(5tf7. 

^>// 5 < 5<5 &mLDrr& ^jQ^uu^m sb G(5i]&£$rb(3) 

<5TLjQurT(Lp^JLD, G(5U&(LpUD UrjjSjltim GgU&jQ^LJD &LDLDn&G(SlJ 

^)0c^0ld. ^^rrGu&ri, upSjlm ITIXS = ITIXS <o7W/d &LD(5vrurT($)&(& ) 

2_&>mj(5mLDn& ^)0c^0/i). £g)<sii(Siv GTnauSlGV (S^m^iL/m joS^tssniy/i) 

<5TLjQurT(Lp^JLD ^LDLDfT<EF> £g)0c^0/i). 

^juQuu(Lp^j rbiii&m ^<s^G) <537770 (Lp6wi_j gtSHfIuj 

^3jG&> §}(5 is)&u5)gv <s3£f)(5wugv, Gldgvild G<sij&LDrr& 

Qc^rr/_/i/ 0 /i). u rh&ji &sisxorT ofi# <sfi&, l£1& G<sij& G(5u&LDrT& 

paij&j G)^rrz_/5/0/_b. £g)G <5 Gurr^jLDntsm u rh^i ^mtsrr 

(oposnpm iSlm (o$mtr)rr& ofiffimnsv, ^// 5 < 5<5 d 5 /_l(/J)<off)z_uj Ggu&w 

^srrsiSl^v ^_lu(^lJd., £_/5/<£<syflz_Lb Gurr^jLDU<s^r u rh^i ^o^Lb Gurr^mmsm 

U(5V(Lpm ^)0/50/ LDr bjpi Lb *3j[5&ju u<^uurr(5is)rDiuiT(5M£] Quffl^n^GyLD 
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&fT)l&>&>6V £g)0/5£>®/ <5T<5VTrr)rT6V [§[E]&,(5rT r3\$&)&) 

<3)L—(o$)i _ q5)<s37tr<j_c£0 11.2 S).lS ^(sytsAgo Q&nsm® Q&gogv (Lp^_fiy/i). 

^jGUGu&n&uSlsv ^z_L@<o?dz_uj (Lp@&&Lb (Acceleration) 

ULq_uuLq_ujrT&) 2_ujrj§)!(rj)UU3)rT6V iun(rfj&>(&,Lb <5T^ oS^Lor/w <g/5/0zi) 

Gr^tju^j. 

£g)^)(su &>rrfhtt)i &,(&}& &Lbur$&j(SLD ^606is)<sv. £g)<si7Q5)z_<^)<oi) &nn)Qrp 

$I<SLKoVKSVQlLKotiflsV, ^/<^5Z_^^_63T G(51]&Lb l£)&& &(5VULDn& 2_UJ0/i). 

GjL-Q)) QGurbnfli—LDiTsvr (sfilsmQsiJsrfluSlsv £g)0<£0zi) Gurr^j, (sSl^^iLjLb 

(oT&^ij l^lSIuSIgv £_(5rT(5YT(oG)&j @)rr)uurT& £§)®<£0/i). 

1891 ^/-b jjswifsb QGwrrLDsm G&mGkKofiimiL. (Hermann Ganswindt) 

<oT(5tr&)rr) QenrjLDn(ovTlLu& lSI iif_uurrmrl L?fjrhj&) (z/xsuzi) 

*(5)<SlVd5<S3T ^LfiGVLb j|j)u_//5/0Lb (^(5m&(5V&j(5V)&>U U [flfh 0/ 6W<£ <9> IT ft. 
£g) <5 6377m) SlS)fiW^(5D^^)fi¥ (Lp(J )&&LDmS5r&H ULq_UULq_LUrr& £>_IU rj~(5U&jrT6V 
r3\\£&) <sfl(5m&(5V&)Sd6V g)0L/CSz_/A70c^0 <5T[$&)(5)Sl&)LDrT(ffir UrrS^LJLILb 

Q^rfhurr^j. gasivQsiVAT® ^juuu&iSl^^LLuj-fo^Lb Sfr^^GrrGGu 

c^GVir^j^mmGuj (swjsiv mj&> m. 

^j6lJ(5U6$)&lLJrT6$r iSljrEjSl^^Q) grfDGVSYV Q(5Ufj^T (JllleS Veme) (51J(oG)&>(omLJ 
q5)z_ /5<o^)Z_(ip(S^)/£)c^0# C^/T &>&)} LU LDIT (o57®/ (oTttrrMTGVl LL ^[5&> 

oSltmr&svuD (ojtp&mGsi] (sflsmQGiJsifiuSlsv ^jq^^nGC g>rrm ^it^^ujlju^lJd. 
y^ti5?(S)5?0/Effl 6^0 6)S)(5ttT3,(5V^6$)&, <oimG) 61J Gllfl u5) GV Q&<SVl&&jl<ol]&jl 

G(5Uforr(^Lb. ^gy^/D0 QcimrlLDsm G&ttTMGfilGtiTLL <^0#>®/ (surjrr^j. 

^//5® ®S)6m&(5Vm Lj^uShiSlm GLorburruiSloj ^)0^0ld < fldili£&})60, 

urh&HTGvr&ii LSrrrEjS)uSl(S)Sla^ [h^i Q^u<5ifluuQ)LD Gurrgj L^LfihiSlm z_/<@5) ir-rfuLj 

@fi)®s)<9 : <siSl(om&<ov£§i}(5vr G(5ij&£(57S)t5& (&,(57S)nr)&&£ Q^rrz_/5/0/i). 

G<sij<5m($)QLi)(5GTl60, ^rh&>u L?rrrhj£} oSJ^fjfSiSlGV 

uptown Q(SU(snfluu(^)^ GGusmQm. ^/<siy<siv mry 
u rh&>i &&<oV)(srT QsivsyfluutJ)®^ G<siJ(5m®QLD6GTl6V, ^uiSrrrEjSj&GisxsrT 
<sijrfl(5?s)&uu(£)^&d ^6U(oU®s)&uSl(k) u rh&>i &&(5in(5YT Q<siJ6rfluu(]^&)& ) i6ij&)i 
<5T(5mu^j 6^0 &iq_mLDnm ^uffliumu^LD. 
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sSlsmQsusiifl 





Liaynn 


■"har^e 





ComdiflUx crsn:^ 



N 


Esc^InggasK 


Casing - 

Combustion - srrfluq, 

Charge - GU&UD 

Combustion chamber - srrfleuanro 
Escaping gases - (opQLb GlJmLI&&(5Yr 


^ 3 )fB(&)LJ U&^(SVrT&>, /?WL <S%/ 

Q&rr(5Mri__ urruj^G^rr^) 

<sfil(57mr&(5V&j(oV)&j §£0 

Q&(Wi&&>i(5i]ftrh&rT(ovr <suy51(omLi&> 
(^^Lurri^GsiirrQLD^flGV, ^//5^ 
<sfi)(57m&(Mmrr(oM£] 

Gr5[TLDrTrr)rT(ovr S^sin&iiSlsv 

rfl<ois)(5Viun65r (Lp&&&>&>&}] z_<o5T 

G)L£>&}J( 51 ]rT&>< 9 : Q&gvgvill. 

£-6m<omDu5)6V, 

&rfllLHT&<9 : Q^LUlLI^&r^L^UJ 

(SUySl #>^#7-6)9(537 7 ‘ / ‘ 63T 

(GanswindO &>rr6V&&))(oViLb 

LprorjiLb ®$®6V(5n) QsurrGisflGzr 
&rr(sv£&}(svim mL^®L61<ovrrr51u 

UGV 0/7^/£f7<oW@c£(^c£^ (LptoifTI—l 
^3jfr51r5&) <5m<oV)LDiLirT(&,Lb . 

c FrfhLirT 6 $r <siy yShiSlsv 
Q&iljiu Q(5U(5m(^)Lb <5T(5vrrr)rT6V prun 
(oJ6l]&(oV)6m(omLI ^uGlLluS) 
GsusmQLb. 


rf)[hJ&>(o)T <5^)0 rf)(oYT Q-(Tlj(ofi)(5YT 
(5ULSj-(SU^S)SVl(Sh(Sn ^L_(olS)l_(oV)UJ 
Q&rrtsn^fEj&srr. 
§30 5 Lp 1 ^- 

^/<§)< 37 J GIgulsj- ld 0 / 5 <S 3 )# 3 l/ Gum ^gy<stf)z_#i 0 / (oVxsmLjrEiaGn. 

^/L(^d/_o9(737 S^rx)^#) G^vena ^^JU-ir^j^m. 

§d0 S^rfimiu *syri)3j G)<sul^. /-O0/5§i)<s3T Gldgv (^sxsuiLjrhj^fsh. ^gy/5#^#> 

§Z\rf)uS)m §30 u4>&>ib Qgulsj- ld 0 / 5 <s^)^^ Q^rrz_ Gguqmt^lJd. ^gy/ 5 #^ 

§}\rf)iiS)m LDjr)iuu<j>&>&)<oQ)&) ^l_(5ts) z_c^0 QsusrflGiu q9l_ G<su^m(^)Lb. 
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^uQuiT(Lp^j tbrrm pnib ^&j)6V <§ 6V)6ijaa (LpL^iLjib. ficrr 

siv 0 si 0 &)6Vimm ^LLmi—6mu §50 r§6nLDn6$r 0 <#£f)(l/i_<o 5 T G&rrgg] < 5 Lif 
6$)6ub& Q6U6m(^)Lb. ^]&)6$rrT6V, <=3yrijGj ^g>/z_L<otf)z_ §ijn&> LprpjyiLb 6pGrj 

$6V)<9 : u5)60 G)&606VlLb. 6UrT6$r&j&?)6V G)&6Vl&,&,ILb 6J61J&>61S)6m ^JUUU{_&) d^r/W 
G)6U6$)6V Q&UJlLjLb. 

(^uQurrcLptf)! ^rF>&>&> $rP®nu-i&> G)&rr(6^Sj&ijrE]&>6YT. S^rfi (Lp(Lp6u^jLDrr^ 
6Trflr$&j] r3\b>&>&) Sd Q<siy^-LD0/5<o^)^^ G)&>rr($)Lb Gurrgj ^ 0 / G6u&>ldit&> 
6TrfhuSj Q^rrz_/ 5 y 0 /i). ^ 0 / s ^0 ^urfl&>LDrr6$r <si jullj LD6mi—6V&)6ir>&j 

^_0<517A7c^0zi). *3J[53j ^//J_(o5)Z _ <o5)UJ IT) [Tib ^(Lgg,fi}\ ^/_/D0_ 

GuniLj z_Dswz_sD/i) G)urfl&jrr&) u6V&j&j G)<siv^_<^ 0 /# 

£)<5/$ c 9h-@z_b. ^ 6 $rn 6 V, [ 5 mb r3\b>&> ^L- 6 V)i— 6 mu G 6 V&n&> 

(LpLSj- £g) 0 /_JL 0 fraJ r3\$&) 6UniLj LD6mi—6VLb 6^0 G)LD6V66hu Z_(o 37 

G)6U6nflGuJJf)ILb. <^j&)6$m6V, 6J61]&6$)6MT ^/^/T )0 (3^/jw/pr/w 

§^6$)&iiS}6V Q&606ViLb. ^]6Li6ijrrrorr&, ^n>3> GlirrLL l LD®ftri—6VLb G6 u&>ldit&> 
G)6U6nflGuJJf)l6U^rT6V 6J61J&>61S)6m &)6M6S)ILb G6U&LDIT&><3 : Q&6V6VlLb. ^*//70 
(ol6UUf- LD 0 /^ 0 / &]f7fi\8)6n6H £g) 0 c b(^lb GuiT^J, ^[5&> 6J6y&65)6m 
^&d&>ULL&LDrT6vr Ggu&^^go £g) 0 c^ 0 /i). G£jjni&}mn&, ^[b&> G)6 ul^. 

LD 0 / 50 / (Lp(Lp 6 U&i]LDrr&) (LpU^LLjlb GuiTQI 6 J 6 y^ 6 ^> 6 MTLLj 6 ^)I^UJ GsiT^LD /5<S570 

(& ? mrob& ) i &>mrruSl6V 6iSl(Lp6U6^^u umjuibfrr&Grr. 

12- LL 0 [Tfb[DIT6miJJ-6V @6tirrj&6h Q<S170Z_D0/5<o3)d5c£ c^SW(5)l5)l(J_^^(S^7/7. 

& 6 m 6 V) 6 m&> ^<siy0ld 6 niT 6 m Qgul^^stt Lobniiib 

6 j 6 ij&> 6 is) 6 m& 6 rT Q&ujili ^uGLuir&uu®£&}) 6 vrrTrb&> 6 rT. 

*£]$&) 6uiT6m &6m&(6rr ) &(g ) mi^($L[$(5mbj)b G)&6S\g>((iifT ) 4>(& f ib 

6£QJ) 6iSl(r^r3^rT^ £g) 0 / 5 < 50 /. ^// 5 ^ 6j6ij&6iS)6mr&6is)6rT& G)&n6m® ^6urj&6n 

^rE]& 6 rr £h.z_ um(Lpjj)ib>&} 6 mif. 

G)si/ 0 ld 0 ^ 0 / LDfhjpiLb 6j6i]&>6G)6m&>6rr urbnfihu ^gy/i 5 )<si/ 12 - Lb Jj^nrb[D rrsMT 0 si) 
<BnGrrrTLJurT6iS)rb(&)Lb ufjGiShu^i. ^6wrr6V, eoGrrrruLSlujrr&m (LpaffiiuLDrT&u 
iSrrrE]£l&((srij&(&j z_D/_L( 5 )zi) ^rrbsr Qsul^ld^^^d^u uuj6mu($^^6wrrrr&>6rT. 
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Qun(^&tfGurr&,&lrr)&rT&> ldl@Gld. 

1780 asiflsv ^pS^LurrsiSlsv ^rEj&lGsVLuij&srT ^rB^iuuusvi—aGsnrr® 
GLDn&dsmrrij&srT. ^lduj^^sv oSlcvoShum &nsin@rfsi] 

(William Congreve) ( oT<ovr&)rr) ^rhi&lGsvuj ^§))&>rrrf) ^ysurj&srfisin 

L?!jrEi&luu(oG) z_<£®<f5 &)<oG)6V6U!jrT<ovrrTrj. ^p^iLiij&sn^sij&svsmsviuQ&nsmQ) 
^rEjSlGsviurf&srr Gldsv Qurfluj &>rr)&,<ois)6mj zJ)j/5/S )&msn 

(s3h l_ &rfhurT&, ai ‘ i s^maai'ii i t' i srsij&sinsm&s&sn <oT§j)rf)&suflsin 

Gldsv Q&svift&KSijftsin (y^svm G&&jLb Q&ujlu (LpispiLj ll &rw)/ 

^gysiy®^®^ ujsvsnmiSlfhppi. sjsij&snswr&stflsin suLspsijSjsin&j GLosinuQ&dsmrrrj. 
1800 &>S1?Jsin (LpfOLK^S^uSlsV ^JSUfj (517 <517 (S3) Z_D ^5 <517 fT)(o^fr) iSl if) lLl^SI^ 

Slr msmi sum mrhjriim &>i^rr)umi^&>m t sr&drfl&srr Gldsv sjsSlsm. 

^suij&srflsin st&^ rfl&siflsv spsinrorr#, ®o4>§>\uj ^G)LDrfl&&rr (^upiurr^ 
■ 

1812 mrhji)im 1814 ^jmi_Giu LprojrjiLb 

i ^rfl i ‘ / sin Gurrrflsv ft-(j}i i i ' i sn. 1814so LSlrpL^ispsi^ S)rrr rsmi sum 
GmfflsvrrsMTLSlsin urrsVL^LspGwmj ^imrpfLp&^&lsv 2 _srrsn QLD&Qsimsinnfl 
(McHenry)Gc^rr/_L(5?y)z_(5^)uj (Lprhjilisw&iiSl i' i ® /. ^(surj&srr ^//5^c^ 
G&m^smi—uSlsin Gldsv rjn4>G)&>il_ sjsfilsmrrrT&srT. g)£r<si/ (LpcLpsu^im 
^rr&tgt&jsv Q&>ni—rrrh&)i LSlrfh-Lupsiy &uus6)sv Ss&rDUULL® 

£g)®/Z® LSlijrTsinSsh) (oYV&itl1_ (Francis Scott Key) (*SH<silrj &>ljui o61sv 

£g)®/5£> &>&>&> mn>§)\muj4> &>nuurTrr)rD surh&ji ^rrgp/ii) 

@)(oG)rDLJUL^isiJ!j). srsinro ^susmsvGiurrQ) pi^uusnsF, 

urrrj&igi] Q&rrsism® ^(njp^rrrf. <si5)^_/5® Guit^j, ^QLDrfl4>&& Q^rnsp 
G&>m^(oV)i—ii5)(SV urDLJu<oV)&)& n>sm($) LS)rf)L_Lsoflsin ®<5W@<si?#<* ^rr ^®^(sv 
G^rrsosiSl ^/<stf)/_/5®<ss® ^smrj^rrfj. ^//t® Qsurbnfl asufluLSlsv ga® 
sT(Lp^snrrrf. ^rrsin "sYVi—irrj - (5h)GurTr$4,6VL_ Gurrsnrj (Star- 
Spangled Banner). ^®/G(5i7 iSlsinsnij ^G)LDrfl&& G>3 )&)uj $®zi) ^sn^j. 

&>®S)snsF>u5)sin (Lp^sv ^ispuSlsv,- "sjsii&svsm&srfisin qSIl^I &h&iu 
Q&suQsvrTsifliLiLb (^smQ&srflsin Q&gSIlSIs y®^ GuQrjrrsifhLiLb...." srsinru 
r3\\i)&) ^jrjsflsin prr&^&jGV uprifl sr(Lp&^ jJj)®c$®/£A777. 
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^663T6V 6J61/3,666633,666313 ^]3)3)(3, lS)6363[T U6V ^663(^) 3^63,4^ 

UJITQ^LL UUJ673U(i$3j3>6lLi)6V666V. ^63360 iSfJlj] 4) 3 63 Q 3 , 3I__ 333,1 

GmmuQ&j&iuuLL® 63(5^63, ^ 9 / 0 / 3,63LD363 6j6i/3^666633,6663 o5)z_ 
S$(DLbui_ u 331 366634 <9 ^l_4 > ^frijLD336i/Lb, ^jrfl^LDrr^^m &jji44 
(oTffllLjLb &46$ Qutppm. ^3>rT)333 6J61/366663363 6tljGu3^jGld 

UU363Lj(i$3)3iUI_6)S)60666V 6J63U3^] ^3)673 ^gty£T00/i) ^606660. 


^Jrjsmi—nLb ^_6V3 lj Gurrrfltsm Guit^j, 1940 ^zi) t 

Q&jlTI— 433)5$60 6J61/366663363 6£0(Lp<S3)/£) /J?(SMr@LD (LpiLIfi)5=)43LJU L/_0/. 

£-£rrrj(5mLDrT&, G£j3 36mi 63 6fitj[j363 " U63343343m" (Bazookas) 

6T63(o (3)Lp3UJ366m 3LDrF,3)3rj363. 6j6i/366663366mu L?ijrhj&) i_nrEjSlash 

lS&)I G)360i44 3,34(3,3)60 3>i_ 4)S!)633\j3m. Gm60iup, ^jrr663i—3Lb ^-603 lj 
G urrrj 33603)S$60 6j6i/366663 Q 3 36366366iulj uiu< 5 $tu($\ 4 )§}\ "Q^l" 
6 iS1ld 363 4)363 2 _ 0 <siv it&&>u u l/_<sst. ^3] [53) 6rrfl6iJ 3 ll/603633,] QsustHGuj 
6 oij 6urj, *3\4,3) ®S) ld363ld 3633^ GcS 03 G 6031333 qj)63G63344 / 5 ^ 0 /i). 
195236)lfl60 ^8)&)61S)3>IU QgDL 6$ LDIT 63 LL ^6613)5$ LLI 363 G [53433] 3(6^4(3,13 
u lu 63 u ( 5 ) 60 3,(3333 p i iGu 1331 ’n 1 1 ' 1 0 /. ljGu 3 Q3,6060 3 m ^)6O6i/603 

0)436)3 Q®0l4 6lSl L3)363fEJ36)ffl60 3,363 2-603LD (Lp(Lp603tfLb 3fbjlf)l4f03336YT. 


6j6i/366663363 33fbjr)i £g) 0 <£ 0 /i) 3)663) q5)l ga 0 G)6orbfti—3)$60 

3 , 633)33 G6O6660 Q&ujiLjLb, ^ljuls)- 6T63[r)3(6J, 3 , 31 b 6J63 6516663 

mrhjriiuD 6rS$ij6S\6663 Q 3 363663u5166634 G)336m(i$ l^lSIuSI^v g)0 fsg/ 

ftl606fil3)(3, 6£0 6)S) 6633603)663) 32/ 66I LJU (LpL^LUIT^J? ^(53^4 d 3(3,4,^} 

1650 r^Lb ^6mLSJ-60, 6^(3, lS}[J~( 6T)3 ^3]ft6)SULI60 3/66633663) 6T(LQ3)(536fTfj, 

IBrrnG&nrT uj- Qurr&Grr4 (Cyrano De Bergerac) 6T63U6O[J360 

3f>63666)133i'll I I' I 0 /. ftu^l4L^63 3)633}] (Lp63fT)IT633}] G33L_U3L-66I—5 
G)336060lLb (Lp63Gu 5$l ‘ / 3)3) 1' I 40 ^663(J$ 3(63)4(3, (Lp63U33>4 

4ij3G633 $)rij&> 3,(3)4,663) 6T<4)^^]66fj^^3ij. ^/6orr" ft6036)Slrr)(3,u uiu6mbb" 
(Voyage to the Moon) 6T63(Q 3/4)3)35,5$ 60 “ /^lSuS] 651(3,331 3(5^IJ6663 

^]66l_603,4)3363 7 Q 63 63 G 63 6)] 63 L^J3,6663 LJ U Z_L ZJJ_ UJo5) 6)3633fj. 

^3] 3)3) 63 y5)3,6TFl6V ^3jJ3l 63 (ft 3,63 3=33)5$ ILI IJ3T633}J ^3]6V6V, ^ 6336V 
6JLp3633)j 63(ft 6J61/3,666333,63 (Lp6VLD 33)^\lJ6663 ^3/661^633)3)3,363 63(ft 
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^ 0 /_b. (@)ijrTG(ovrrT §50 Qurfhu Q&nsmi—GiJij. uqjij 

^gu®s)ij&> G&&S) Q&ujp&jnGV <oT6vG<5Vrrrfl i—(LpLb Gurrum^uj § 50 <siYfj. 

^(SUGinrj utpnfil iSlrruGV f^ul _ &>ld < 9 h.z_ gw)/ £_(SMr@. QuQ^murTGVrr^r 

LD&&>(sn ^Gusmij ^(surr&jj ^Lp&^&rr&GijLb, &®mmi_ ^ mjijrr&>sy z_b ldlLQGld 
r£l(oG)(ovr(sfi)6V G)&iT(5mi—&>rT6V ^gufj §50 ^rfildThuGO L-isvxovr&Gm&i <oT(Lg&>&irT(srrrj 
<oT(5tru(ois)&j i~o&>&>(sn LDropgiStirij)- 

(g) 0 / (oTGOSVlTLb [hl—[h^l 250 ^(oW(5)c^(S75c^0L/ Z_S)(o 37Z_/ <^f7W 6)S)6mQ(SlJ(5irflll5)6V 
&jGy&>(5iS)(5m&>m6rT (ovxsu&j&ij qtuul^u uuj<5ffi?l5>&6Vnm &tw)/ 

<sfi\<sim&?\&>&>&> Q&rri—rEj&l(ovrnrj-&(5YT. 

G&rr<^(oh)i—iT(5mL(i-(ovr E lLGilutsvG&itgijgyv&I (Konstantin E. 
Tsiolkovsky) <oT6vrrr) fjofliu <5iS)(^(<5TjrT(5vTl ^rruDiSl^^j ssxsiy^^ATYT. 

^6ij[jl857 ^ld Q&LJL—Lburjl7 G&i&^ifilGV LSlfDp^rrrj. < = g>/<siy0<off )/_iu 

9-^ud guluS^gv §50 c9>rr0/ GpmurTSV (S^L^ti) &!\rom6m (^Lpfi^Gurr. 

^0(5Drr6t), ^1&&n(5V&j$(5v ^/<si70c^0L/ u LSf-U u&>(r)3>nm (SurrujuLi&GrT 

<oT^J(S^Lb ^<5$T(olS)rDlU IJG^iUJFTGSl^ £g)0c£c£Q5)<si)<otf)<SD. (j| )crK[h&rT(5VlLb , ^(SUlj 
LDGjtirLb ^snijir^j Lj&&&rhj&(5rfl(561a]) [h&>i ^<o$r&(g ) &> 

G&j(5V)6mun<ovr(5is)&> /5<s^0 &fb(D[]fl[b&>iT!j- f_/0/ £-&>$&m(5YT (Lp^QLDUL^I^rrrf. 

1895 ^/i) ^<5muj_(S i) ^(suij GiShsMr^GViij^&Dmu urbr/jl 

<oT(Lg^^G)^ui—rEjS)(^rnrj. ^[juGmir Gurrsv ^)si/ 0 /i) GSl&sm&i&OHii&m 

&j6i] co5)(5Wc9 >snrrGV &>rrm ^lu5>&uui_ Gsiksmt^Ild <5T(5mr)i (SUG^liLj^rj^^rrif. 

^(ttrrrsv, ^(SvSlGujrrGvG^rr^uswSl Q<siy^_z_D0/5(Stf)0 ^-uGilutSi^uldgv 
UrTtJo°olS)(oG)6$r (paraffin) Gurr^mnj ^fj<su (srflQurTQ^L^^msn (liquid 
fuel) g-uGiLUT&uuQ^&i r£lm6vr£&>nrj. <5TrflG)urT(ri)L^&(5n 

Q(5Uq_LO0/^0/^(Q?D(QY7~ &>ITlL_L^GVILL &&>S^(5V)UJ ^[5&> 

6iJLprEi&>&>&h-(T!)Lb (5T(5vrr)i GLOGVimS^rrsu <5Tif)G)urT([i)<snn&> 

^jQ^uu^rTGV <oT(srfl&jrr&>&> &>LL@uu(b)&j&) (Lpi^-U-jib (5T<omr)iLb 

/5/i)z_S) < 5377777 . ^/0/ ldlLCR) uH)(5vrrfil <5Tif)&,&uu®Lb &>(5V(otfrl6V rflfjuuuuQm 

<5T[flQuiT(Tf)(51lfl(oVr ^J(5YT(oV)(51J c 9h.L^Uj-Gujn 0<o3)/£0(3^5f7 ^(oVXolJ (oTffhl-ILb 
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G(S17c^<#6ff)0 Lfi(&)$UJn&&> (LpiSJ-LL-lL£). 

r^rrib (g)<5377 7)i ^G<o$r& 6urr^6Mrkj^6ffl6ViLJD &>)rj6ij 6TrflG)urT(r^LL^6^)6nu 

uujmu($)4)&j]&)Grr)rTLb. 5 mjsmLDrr&>, mrhniim (^mrrsvrrhj&srflGV 

G)uL_Grjn(5V)(5Vu uuj6vru(G&>&d <si70#)G/7)A7zi). 6i]rT&>6$rrE]&6h &>rrrhrr))®s)iGi— 

/5^0/i) QurrcLptf)!, Qui^Gijrr6Vrr6wg l j &,rrrr)fr5)60 £g)0c^0/i) ^##)gpgn/7_(537 
^gy /50 6iirr&6$r&>§)){£)(&, &&>§)) muj ^6wrr6V G))&>i 

G6urr)frjli—&>§))6V ^(t^ld < 517 ^ 7 ^(^ 7 / 57 ^( 05 ^ 0 # &ir^^Luuui_rrgiJ. ^/#V 0 # 

&>nrhjr)i #)<ssi/_ ujh 0 /. ^gy/ 5^5 6j6i^^6T5)6m G)6ijrr)f]fli—3j$6V / 5 ^/ 7 <si 75 /r) 0 <# 

0 < 537#00 G^ 6 G) 61 JlLirT 6 tir ^##)^<527-®g ^)/7<S17 /^)< 5 ^<SD #0 LDITrr)J£] 61 ]£ 6 Vr £Lp6VLD 
'3j,&d&>LDrT6tiT ^y9>&]®Q61S)61Sr 0<5S)/£<517/7<S37 £g)/_(#£? (51) ^g)/<5S)/_#c£ (LpUj-SlrD&i]. 

L-@)GlLin6VG&>rT6l]6YV&) ^g)/<S3)0 5 (#70 /_//f)#0/ <53X51700/ ^ 055 / 7 / 7 . ^6Ufj 
1903 ^ /i) ^3jj6Mmf_6V 6^0 <Sl5)/_D7/WL7 (3/_/f7#0(S17/700/L/ uS)§j)ff)6V)&uS)6V 
6J6l]&6$)6Mr&6$)6fTU Uff)n^ku <Sl5)(5Y7# c^LDT/W c7>/_#(J)<S3)A7c7>(53)(Sy7 G)^rTI—!JIT& 
6 T(l^&)4) Q0rr/_/57#)<5^7/7/7 §)lrr6u ^rrflQurTQ^L^^m LprbnjlLb ^)/7<si7 ^#<syi5)®D<537 
Ufbnfl L 0 L^(GlSl 6 V 6 VrTLD 6 V, 6^16mG) 6U 6rfl £-6V)L_ LD[OJf)ILb <5lS) SwQ (517 (Syfl 
0 uj-Giupro ld @#rgn//i) iS)rQ6ijrb6is)rD ufonSliL/Lb 6T(Lg^)6^rnij. L5)rb&>rr6V&)£G6V, 

^/< 5 i 7/7 yL ^#0 Gl6U6tfhi5l6V (Outside the Earth) 6T6mro §^0 ^{$6iS]uj6V 

Z_/<53)<537 &6ft&j6fi)LLI LLj UD 6T(Lp^6Wmj. L_6 y£)GuJU 60G&>rT6H6YV&) 6J6y&6$)6Mr&6YT 
Ufbnfl ^/^)c^zi) 6TfLp Si 6WrT6Vl LD, ^g>/(53)0 £_06177T#c7> (LpiLI6VG6U <51X53X51). 

^6urj 1935 ^/i) jjsw® Q&UL—Lburj 19 j/oth ^6uij 

G&IT 6$ ILIcfb <53^(51) 6T606VFTfTrT6Vl UP LD (517 £/77c^ ^0#077ffl/fi) 

/5f7Z_l^_(S37 Q6U6rflGlLI UJUmT6VlLb ^f$UJLJU /_<Sl5)(Si)<53X5D. 
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4 5jlrj-<oi] <5TrflQurT(iTj<5rr <5j<sij3i<sts)<mr3iefr 


rrrrurtL- suol^^ieisyv (Robert Hutchings Goddard) 

( oT<5$r£)rr) ^iGlmifl&& sfil^iSTjirsisflGuj ^_svS)G(SvGuj (Lp^srsr (Lp^sx51sv §50 

§j)lJSU <oTrflG)urT(TT,(5rT ST<51]&(5TS)6TSlSr<oTS)lLI ^(f^GUfT^SnUGWj. 

^Gurj 1882 ^m ^&Gi_rruij 5 ^ld , QsurrrfQ&SYvQi—rT, 

LDrTGYv^Q&L^sYv-Gv (Worcester, Massachusetts) i3ro^mj, 

^surf S\^j(5umrr^ £g)0/5<^Gz_//T0/ ^filsSliuso ljstsxotst ULf_uu^)oj 

l^0/5^ ^rj-tsum Q&nTSTSTsri_rrrj. Qguqjgyv (H.G.WellS,) sr(Lp^)uj 

sflsrsr Gurrrr ' (War of the Worlds) <srmip stSIq^ldlSIlj 

uLp&>&>mj. i_i&>&>&ud 1898 ^ld ^smupsi) QsiJsifhiSli—Uui^i—U 

<op®s Tjr)i . Q^susumu &>)rr&£&j o5?0 m&>i guq^ljd ^uSlrfl&m 

L^uShiSlm l 8 §] Q^rr@^0Lb lists)i_Quj®ljli urortfluj L/rnsrsT ^m^iurr^LD. 

^)/5^U Lf&,&>&W ^/(Si70(S5)Z_tiJ 

&[T) LISTS) GIST <5 &$fD(5TS)<5TSrU Quffl^JLD 
SU SYTfj<3j ^SVGVrrffhlSlsV ULj_Sy(^LD 

QurT(Lp^J "1950 ^LD ^STSTSTLSpSV 
ulustststud" (Traveling in 1950) 

STSTSrrO <9> L—® STS) fJSTS) LLI <5T(Lp§}(oTSrrTrj. 

^/SJ)(5 v&nrbjru ^jsvsvrr^ frp-rEi&rEjasiflsrsr 
GULftiurr&> iLi rrsv 

^}uj&&LJu($)LjD rTuSlsv&msnu urbrfi) 
QSlsn^S)uSl(T^r5^rrrj. ^ysi j(tt)(5ts)i_uj 

&rbusrs)STsrii 5 )si) ^su(f^srs)i_uj 

Uifilsv&srr 10 rfluSli—rEj&siflsv 

rfi^ujrrrr&!3®S]cnjrh&>i urrsh)i_STsr 

Q&mp&jj. 0/ rr&dqTjsiy isu&LDira, 

JIUIJL GltftLJLl^iiF (||3j6fe djIjiU 1950 &siflsv _g>//‘// ncj i’ii 1 1 1 
irfflGlUT^Sir pjjGlfliL, 1928 rjifilsv&sh surjsiSlsvsTsxsv. <g£jsTsrsTsr(LpuD 
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/# ty, iurrrf4>- <si5?0 murrGYVi—Gvr Guit&> 4 ldgtsvTJ Gpijib i3iq-4>Qir)&ji. 

i3mmf G&,ni—n[jL^&(&, GjGn&Gisxom&m Gldgv ^ijgulJd GUGnfj^^j. 
1914 ^ld ^Gurf Gjrb&GQ tGgu gjgii&gdgwt &ihi i pel'll n' i 

c^<oW(5)z_5)^_l/z_/^(s>5c^c^a7(^7 <^ijGm(Q &rrui^if)(oVLD&m(5nu (Patent) 

G)urr)r]$}(rfjr$&jnrj. 1919 ^GwrupGV ^Gurf GjGy&>GS)Gm&m urbrrfiu 69 

u&>&rE]&><srT Q&rrsmi— g >0 fflnfluj L-i&j&i&^Gin&jiLiLb GT(Lg6}\mnij, ^^Igv 
GTG yaGVGm&Gn Q&rrGwrQ GTUULsp&rB&drrmGvr^Gini—LUGVrTLb GTG$np GULfl&mGn 
oSlGurf^^rrrf. ^GUQTjGini—iu ^(rhf^i^m L^Gr€lGujrrGvG^rrGUGwSUiSlGm 

(Tsiolkovsky) ^0<5 Ji /<^ G < oY 7 Tr (5) §^5^)0/50637. 

/_5)< S 37<33777, G&rTi—nrrLb Quu_GrrrrGV LDrhjwiup ^\ijgu ^bGvSl^DGm uiuGmuQ^^iib 

GTGij&Gis)GmaGV)GrT ^q^gu nbSh^nrnj. 1926 jjwurg) Lonrjb 16 ^Gwru 
^urjfotr, ldit&^Q&lLgipSIgv gt^g^ild ^mrfGV ^4)G5 )&)uS}g$t 

UGmGVGmibilGV (Lp&jGV (5j(sy&&D(5ttr gu rTG$r^GV)&j5> Q&>rru_ ^lunrrrrG^r^j. 
^Gurj^j ldgv)gvtg 3) ^GUGmrjiLjLb , ^GurrGjl GjGy^mGMrG^iuLLjm §a 0 ui_ud 
GrQ^rrrf. ^/ 0 / 6^0 0 Guflrf pn-Grr, pGmijGmu uggR Qpiq- £g)0/50Ji/. 

G&ni_rrrjil_ G&itl_ LDrojniup l^l^gtv ^jGwsflrh&ii §a 0 s^l^QildugstS^^gst 
^/ 0 ( 3 ^ rilGmnrn Q^rTGmupQ^^rrrf. ^0637 Gldgv g^q^ ffirfiku 67 Q 0< o 3)6 W 
G7S)GiJ&&uuL_LSi-(njr5&?&i]. 120 Q&miq-LfiL_i_rj /§ GfT(Lpib 15 Q&Gmq-LfiL_i_f 

&IJj-LDGti)lLL G)&rTGmi_£5U& £g) 0 / 500 /. 

urrrf&& ^gty/5/0 67/50 /^ 0 U 0 ld ^gvgvgv - urbrrfiu 

GTij)&) ^3jyP~GU(Lpm ujrr 0 c^ 0 /_b (^jGVGOrr&j^rrGV lurr^Gm ^gid^lj urrijb& 
gu[jg£Igvgs)gv. G^cjKrhfrrTGVim, G&m—mjLL-^nm" GiSlGmQGUGufluuujGm^^Gm 

Q&rTGVLbUGYl)". LSlGiSTGZrnGrflGV, GlSlGmQGUGufluSlGV UlUGttflb^lb QurTfLp^l 

(Lp^Gm (lp^gtSIgo g }0 GjGij&GinGmGinujuSlGm S^rflGimuGinuj (fuse) GjfbffihuGiji—Gm 

^ 0 / &rrrr)rr5)GV 56 2 _u_irj ^* 0 / LDL^QLDGVGVrrwGV, 6^0 

LDGwfl Grprj^tQtfx&j 96 m 5 £)GGVmJ)LLi_rf Ggii^^gd^ll/ld gtlLl^-iu^. ^>0/ 
Qurfhu Ggu&ud ^gvgtdgv. ^g^titgv, ^guq^gidi^lu 67610 63)6337 pGQTtprr& 
Ggugtdgv Q&uj&lry&i] gtgvtugts)^ ^rnLuj-Uj^j, ^juGurr^j ^Gurr Qurfhu 
6761063 ) 63373 ; 63)6U# Q&ujuj GGUGmupiu^j LmLQfib g>rrm unbS). 
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(3c %n\^n\jil_ (SurrGifirEJisvflsv (SYVLSl^G^rr^fhLK^m /7963)6T>/0^@ 6)5)07)0/ 

usMTUD Qufbnrn 1929 ^ld ^ 6337 ® gg®m6V 70 / 700 ^) 67 ) Qgu urrQ&miQ i^rj, 
LDrr^^Q^i^^m ^gy 0 £)<si) §30 Qurfhu 6j(sy&>®s)6m®s)iu Q&6Vi 0 <§) ttTrrrr. 
^j*/0/ (7p067) <oJ6l]&(oV)(5m(omLJ 6)9/_ GsU&LDU&GljLb 2-lLI IJLDrT&GlJ LD 

G)&mrr)&jj. §30 ^irfOfDQ-p^^Lorr^ (Barometer), §30 G)(5uuuLDn(5vTl 
(Thermometer), LD[bnr)lLb §30 fflrfihu G^ld/jit ^SlLUGuromro Q<sf7OT@ 

G)&<5$rrD&}]- (3)&)iG>6v 6i/6yf)706337/_67)/i) LDrbjyiLb 6)96wQ6iv6yf)o9637 rff&nsv&nuj 

G&rrSd&&&> G&j(°v>6u lu n<otr c $0 6)9^63)6)7^# frLDrh&ji Q&mir) (Lp&>60 <061/^63)6337. 



^6377767) G&m_rTrTLL&(& > Q&)rr®j(5V)6V&m 67(7p/50637. ugvq^ld ^Gumij 

§>0 LDIT^ffULIU^ /£)63)63700637/7. 

LDtsrfl&ilj&GYT §76)/#63)6337 (^060/7) 

<3~[3^[T 63)637 ^/63)Z_ LLI (LpUj-lLjLD 6763777)/ 

^sufj (sS\4)§Z\iurT<3 : Li)n&> i) 

^/6i/63)A7/_j urrrj&j&ij 0 63)^00637/7. 
r£lmiurrrj& 63)z_zi)6n) 0/76yf)0/£ 

^msviurhj&^SdGO G&>m_iT[jLl_ §30 

(Xp/J_/ 776/7 67 G63763?) 67) ^61//J0/ 

6767/^63)6337^6)7 6)96337(a) 6)7 6)flt/9 61) 

&>rrrhjr)i ^j(sv<svr 70 g)/_0^)67) (p6i/63)6U 
Q&UJIUIT&i] 676377)/LD 67(0)<©UJ0/. 

£_635763)Z_D 67637637(3/61/6377)7767) ^)/63)0 

<oT(Lp&^lLI(SlJrj 77637 6)963)637, 67 c© #6)963)637 
UfbnfllLI ^nfitofllUSV c7>000/#c763)6)7/_J 
nfllLI 770617 #. 


§30 c FLDIULD G&>ITL 77/j/^_637 

676)/cTj 63)6337c7>6Y?)67) 67)63 777)/ GldG(oV 

(5T(Lpmi_iuD Gurr^j £00063)0 

(5T(LpULShjJ8 ? l. <^06377767), ^/617063)Z_UJ 
^^#c7LDLJ#00@ 60/6)76)761/7767677 <g/L/63)6337L/L_/0 

0/63)7) LOfhjriim #7761767)00/63)7)63) LLI *3j(oG)Lp&>&i] G#77Z_/7#L_ l 8&}I L-j&mj 


2-jtort) pi,Gla,L 
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[if G5T IT /jT. G^fTL IT IT I ^ (o5) (o57 00 / 6 TT 6^c9>(o5)(o515Tc^F Co <3~IT 0 (o5) GTT<3i (o5) (oYT ILj LT) 

GtsuGmupm^rruj 

^&d[j-(5i¥i—6v<3 : LDrT&,, ^rrijGVGh) 66)6$rLLG)u[j&, gtgttQt) §50 GurrGGwrrnp 

(Aviator) G&rr&jmiotir&srT urbrrf#, G^gug^I u u l^Q, 

Q&GVGun&Gm&LJ umGKruG&m-rrrjil- ugmtld Qurr) Gjrburr(Q&Gn 
Q&uj&jrrrf. ^//5^ G)< ^uGm(Q rfli^ QLD&GrSl&G&n LDrr&rTGm^&^GV 

§50 &)(5^r]&s)LTUjfT(m, ^gtt ^rjGULDrbrr) £g)/_ 0 ^)(sb G&rr&)G$)G$T&>G!S)GrT4) 

G)ftm—[trh&>i g50 gSlLgv)I— 4> ^L^npGmmj. ^riuG#,, ^jgu 0 <off)z_u_v 

GJGlJ&GVGtir&GYTrTGV lUm^&^LL GT[B&j Q^IT^fJG^ LD ^j(GV6V)6V. ^[EjG&, 

^guij @65Tgn//i) Qurfhn GjGi]&G$)GMrT>G$)Grr ^_(t^gu rr^S)GMrrf. 

lSIt)&ITGV&)£QgV <^GlJ&GVGltf&(<^&(&,£ GgF>G$)GU UJ IT GTT iSl LSj-LJ LfttGrT 

^G(m^u^rrGmGu^GTT)foiLjLT ^jrnG^^rrGm ^_(T)Gurr4>QGmmj. 

&> mjGMTLT rr&>, G&rn—rrrj~LL &>GmGV)iGG)i_uj GTGy&GiDGm&GiiflGO 

$(5TS)6V(ois)iLi(omLj ^r$(^&uu($)£S}<ovrrrrj-. (Lp&GV rflGVGVuflGV, 

GJGl]&G$)GMrLlf)GW §>Cp UrrT>&>§))GV §)UjGU (oTrflQuUQ^iGTFfLb, f^lgDG^ILL 
£g) 0 c£ 0 zi) $l[5&> &GVmGUGvnu (oTrfhju&jGKr (yrsvw &>gmldit gtt 

GjGi]&G$)GMrT>rrrr)fj}GV GldGgv gt^ldlSI Grrflrh&ji (Lpupp^ lSIgvt, GjGij&GinGmiiSlGvr 
(Lp&>GV r£l<o6)<svu5)6Q £g) 0 /fi 0 / SGz^ (sfl(Lp&)rr)&ij . Q^uQurr(LpT ? i 
( ^(sy&GVGmuSlfovr £g) ijGmi__ rrsi/ 0 / r$GG)GVu5)(GV ^_gytgyt Grrfl ljQ u uq^g^gu 

GTfflSlfO^J. (g)0/ GJGy&G$)GMTG?mU (LpGKTGlS)UG)S) Z_ GgU&LDIT&GI] LL 2-UJ fJLDIT&Gl] UD 

Q&GVlf>& ) lQrr)&,l. GTGTTLTITGST (Lp£GOr$GlS)GV ^GVGVrT&j^ITGV, 0<o?DZ_flS<Sffi7)j) Gg)0/ 

&rr$iuuu@ffirQgi]. 

ijGmi__ itgu 0 / rfl<oV)6ViLiLb Grrfrh&ji (Lpup^ lSIgst S(3z_p gSI(l^S)t)^j. ^gy@ 00 /, 
^LpGmrorrGu^j rflGDGVLL/m ^jm^Gin Q&ujQro&ji. ^jGUGurrnrn, ^gy /50 <o 7 Q/«ct)sw 
zj5)c^ GsiJ&LDrT&GijLb ,lSI&> g-inrTrrLUT&GijLb Q&GV&lro&ij. S^ijgh GTrfQurTQ^iGTFfLD, 
g^Gij §50 Qurfhn rflGDGVaSlGV ^Gni—sk&UL^npqjjfTjrTGV, 
f^GfTGij ^_iurr(LpuD G<sij&(LpLb &rrr$££) uj lSIgvgvgv. 

G&m_nrtLl_ &>m §p/<off)/_uj gjgi/t^gdgmt &G^(QiQni_ui^&(^&T>rr& 

214 &iruni[fl(ois)LD&(ois)<on& Q^rrGmL^Q^^rrrf. 1930 mrhn)iLb 1935 ld 
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^sm®^]sti)i_Gin , ^jsurflstir sjsij&mGtitir&GYT mstitiff&>(&> 885 
SlGsviriJh^L—fj Gsu&Lb L£)ff)jT)iLO) 2.4 S)Gsvrr lSl^L—Ij ^_inrjLb sumsj 
<oTL-Lsj-(ovr G)u(rrjLbuiT(5VrT&,, G^ui—iriji^stir ^sm(^)LSluj-Ljni^sti)snu urbnfl 
iuuq^Gld &su stiff &,&,si]Lb ^jsvsvsv, «swg) G)^ J rTsnsrTS^L6lsvsti)sv. (Lp5>&)inLDrT&, 
5>& ^rr&rrrEj&Lb ^susti)ij ^n^^si 5)^ sr^isyGm Q&ujiuoSlsOGinsv. 

^stirusv, Q^/jmstiffuSlsv Gsunrn qSI^ldit^ (§)0/fo9>g/. QfomrrLDStir 

spQuij^ (Herman Orberth) srstirS)fo QgorjLDGtir sum^nsusrffmuj^ G&rfpp 
gd0 (r^G ld stiff uj s3l(s^(s^rrstiff, 1923 *3j,Lb ga0 L_i£^&4jSti)&j 

QsnsiffuTJ ,‘ i mf, ^S)o5?0 /^g)/ (oT(5i/c^(o?)(oW urbnfluj Gsui^sti)&> £_ 06 i/r/w^/. 
^S^sv ^su rr^j &(£&&)i&>&><sirT srSl^GiurrsvG^rrsuswSl LprhnpiLb G^m_rrfjnj_stir 
i&>&> GsytuC^) sp&)&))(rF)rj)&)(Stir. 

1927- ^ld sSlsmQsusrffs 1 frrbjyisvrrsflrb&rTStir &^Lp&>Lb Q^ijmstiffuSlsv 

Q&>m ni&ni i i ‘ / 0 /. (Lp&jsv ^_jr)iu lSI stir j&srffsv sp(r^surjustir siSlsvsSl Gsv 
(Willie Leh) srstirro ^jsti)sn(s^stir, Qsurjstirrj suustir urrrrstir (Werner VOn 
Braun) srstirususti)ij ^// 5 ^# c 9 : ^Lp^^)/r)0 ^r$(^&uu®^5})6tirrTrj-. ^gv/ 5 ^# 
&£Lp&>Lb 85 Slrrsu srrflQuuQ^srr Gl^rrsMr(^ sTrfhL/m sjsij^sti)stitir^sti)sn 
£-(V)(5i]rT&>£) 85 6j<sy&6ti)Gtitir&6ti)(srT surrstiffsv G)&svi&&}stirrT, ^surbnflsv sj)Stirjr)i 
1.5 &)Gs\)mf) i ‘ / rr £_iurr&^oti)&> stlLl^uj^j. &QP&>Lb 

G&ni—rrrjLL. &>stiff s^Q^suforr^ &rr&)}4>&>®Sl6VGti)GV srstirprrsviLb, 

(Lp&ffiuj £-&>6)S)&(5rTU(5V Qut) 4) G)^ni_rEjShu^j. 

1933 ^j,Lb r^jyStitiruf-SO ^i—iTGOoou surffLLsvrf (Adolf Hitler) Q^rjmstiffuShsk 

^L^&ffiunsirrrT ^ystirnij. ^jsuij 6^0 ^(^)sti)mujnstir LprpjyiLb Q^rr(§ijLDrrstir 
^L^&ffiunGnij srsmu^j stsvsv nrrrrsvim ^rr51p&)G&). usv ^smsti)n_ rBrrQ&Gh 
lS&)I Gurrrr Q^rrQggij Glsusmru Q^rrm stiff sti)m spQTj l£)&lj Qurfhu 
Gi]G0svrj<5 : <9 : rT&> LDnrbrr) Gsusm^Lb srstirro &>(fi)&jGti)&j& Q^usmi^QTf^^rnj. 

GJGl]&Gti)6titir&>GrT GuiT[j&(lTjG)S)&GVrT& ^Gti)LDlLJLb STStiTT) pwLlff&sin&Lililsv 

^j^rP^rrrj-. 

siSlsvsSl Gsv, smffilLsvrPstiT srstitirstitirrn&smsrr& &>sm(^i uiu rh&>i QgnijLDStiffsimu 
q5)z_L(5) QsusrffGiunSlstirrr^. ^stirnsv, Qsurrstirrr suustir lj rrrrstiff shr 
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^gv)gvgis)ldii5)gv ^r$&) Ggugvgv jT>®s)i_LjQuir)rr)&ji. 

1936 r^Lb ^gmtig^gv Gui_&) Lp&ig, QgDijLDGrihiSlGtr urrGViGj_b &>i_rb&><oG)rTu5)6V 
GjGij&GVGm Q&rr^(^m&((^4><5>rrm Gp(iT) ^jrr^^hu £g)z_z_b a i ‘ i /'// / / ‘ / 0 /. 
QgorrLD6v?liLj ^3\\J3 t, ^u&rrrEi&u UGm&ji ss)0 ^rrrrnmmrr^ 0/j ^&>itgv QGUfjGtrrj 
GuiTGvr u\jn®si ^>Gm~G3)iGG>i—iij ^Gbn~(^ULSliif_ui_i^GY?lGV (Lp<o5r( oGvrrb[D4j(oV)3>& 
&nGm&j Q^ui—rhjSlfo^rnfj. 1938-b(^<sn ^guq^ggii^uj gjg^^gdgmt^gyt 17 

SlGsviriJlL^L—ij Gumrr urr)&& G)&jrn—rEj&)Gtr. 

jjswg), ggGijrruurrGiSlGV (^ijGmi^rrib £_gv&>lj 

GurrjQ^m_rkjSUu^i, Gunm urjrr&sr GjGij&>Gis)Gm&GYT QGuiGj_LDCj])fh^l^GG)Gn 
<5tQ))&)&}] Q&(5wjr)i njrrrDjir)i&&<5m&>&n(ovr &)GGVmJ)L^i_rj G^p-p^Gi) £g)0<£0/i) 
GT§))rfhiS}Gm <g£ji_rEi&>(5)[fl60 &jj6i)®ShuLDrT&> LS)fjGujn&)b& (Lpuj_iLjLb Grmuajj 
6infi)LL(5Vrfl(5vr Glu rr&m gztili rr& (jg)0^700/. <^<si0<o^<om#<syfl<s37 Ggu&ud 

l$&> ^Sd&Lb (oT(o$ru&jrT(oV gt r$&j GT^rfhiSlGvr (sSIldik^tGldu ^gvgv^j GT^rjuL/ 
&4>S?\&>G6nn ^Ginp Gpmr^ib Q&ujuj ^jujGVrr^j. 

" V-i " GTGmr}l ^GTS)i'll I I ' / (Lp&jGO ^ITGIsfhurEjS) GiSIlDITG^tGlI) ^lrj)6F>U 
l—j&il &Gm®UL5lLq-LJlS)GVr (Lp&jGV ^ILj^LDU^lb, "M" GTGmU^J 

"QGurfQ&GvQrhj" ^&>gvt QurT(r^Gh - " uySlGurrrhj^&iGo" GTGKruGm&j 0/?j)000/. 
1944 ^z_b ^Gmuj-rb^Gn, GpGtihiSlGvr Ggu&4)G$)&> q5)z_ Ggu&,ldit& Q&gvgv 

Gh-UJ-lLI 6^0 @rf)lLI GJGl]&GV)GmGmu4> GUITGVr LJrrfTGm GULSJ-GlJGV)LD^&jrTrf. c-90/ 
&>nm "M-2" GjGijtf>G$)Gttr. 

QLDrrSj&j^&ilGO, 4,300 V-2 <GjGi)&Gis)Gm&GfT Q^rjLDGvfliurr&GrrrrGV 

<3rl i'll I I' I GM, ^§)}GV, 1,230 GJGl]&GV>Gttr&Grr GVGMTI—GM LDU^IJ^GIS)^^ 

^rT&>&)Gvr. {§)/5£? GjGij&GV)Gm&>GmTGV 2,511 z_S)/f)LLg_<sij/ ld&&gu ld rr gmti _ ggt ij. 

Glogo i up 5,869 Guij uQ&rrujLDGVi—p&iGvrrj. 2_<su©<s3T pGVGV ^ugvld 
V-2 GjGij&> (o5) Gm&>GrrrrGV GinflLLGVGinrr &>rruurrrr)rr) (lpl^ujgiSIgvgidgv. ^GUfj 
Gjtp&GisrGGu GprrGVoS) r£lGV)GVu5)GV J§)0/5£>fT77. £g)/50 <oj<si/ ^ gg> Gm&> GrrrrGV 

GT&^rfl&GuflGKr UGfi)l _ <3>Gfi)GYT (Lptlfi}UJiq-4><3> (LpUj-UJGlSlGVGIS)GV. QenrjLDGV?! 1945 

<3j,LL GlD LDIT&jLb 5-^LL G&}$ ^GmjT)l ^rTGMTGG)l^[h^^)l. 
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G&>m—rrrjil_ V-2 GjG^^GDGm^GiflGsr ^juj&>&4)GS)&> &G mGmi thrn iSlGfTGzrGrj 

^&>(SYVL- 1945 <3j,&(oYVL- LDU&jLD 10 ^LL G&j$ 

(LpLSj-Gvrrrfj-. V-2 Gr<sij&,Gr>Gm&>(sn ^G)LDrfl&&>rr gg5>&hu prrQ&GfT mrorgm 

(S&rTGfihuS) (^(mrfihuLD ^rjGm@&(&,Lb lS&htgst ^rj(5i]&j<oV)&j&) 

&>[TGmiG\_uj&>i. ^)0 /5A7@c^(s>5zi) Gp(r^(SUGS)rj §d0<siv£r unrj^^j /563T0 

uiup&jGtrfj-.^^GvrrTGV ^gligSIqtjGjqjj&^lJd GTGVGVnGSl^LDUG^r ^iLj^fhi^i^Lb 

G&)(ofi)(ol] ill U L—L _(o57. ^&>GflTTGO, ^gty (5170?) 0(5170 (3 LD &>nil&>(m ) ®S)l—UJ UGS)L_ 

Qsnrj-LD(5vTl<oV)LLj (^(5n)i<oTS)3>uS\($)Lb Guit^j GjGy&GnGm GJGVGJirKrr&GDGn 

^rhj&srr gu^uu(^)^^ (Lpiurb@) Q&uj&iGfrij. pir® <siyr/w 

LjrrrTGDGSTGmu Q&rrsm® Q&mpgj]. ^)d/o5)0 prrfy&iGfjjm 

LSl&uQurfhu &?)roffiTGi]rriLj[$&> (SjGy&GnGm&mGfT ^_(t^guG)&> ni—rEi&lGsr. 

LKoVLpiu V-2 gjgi/^gdgmt 1950 &>GiflGV ^_0si/rrtST57 GjG^^GG)Gm^GGrrrr(^ 

GpLJL5}(^)LbGurT^J Q(SUJT)ILb §d0 QurTLLGDLD LDIT&^rfl ^A7(o^^)0/5^^/. 
Gfijni&HilJh 5U ^G)LD[f)&>&>rT LD[hjr)iLb G&nsfihLi&j gassr nfliuLb ^rrsmQGm 
L^LShiSltsm <577533 ^i—Sj&drbt&Lb 0/rf) G)GUf[)fTLDGO GTGuuuQLb Gjsy^GDGMr^GDGrrG 1 
<otf)<SlY33^)0/5d5<537. GlDGQIW, GJG^<SyGS)Gm^GtT \Z~2 gS\G 6 Q^fTGmQl 

Q&mtr) ^rr^mjGm QGiJUj-maTj rh^i &is^&c&f u^)gv G^ Gmi (gsw® &>GS)Gn 
<oT(J)l&)&i] 4-Col 37557 ff) (557. 

^)0 /srr®c^<syf?/_(Lp/i) £g)0/533 ^U-i&jrEJ&Grr ^Gurj&sh ^0<siv0c£G)c£rr0(Si7<otf)£r 
LDL_($)Lb ^ILfluuG&jlT® f^GOGOlTLDGV, ^)/5^ ^(503>3 ? <55)3jGuJ 
&5>S^(omLj G)^rrc5WL_^/. rff^iumrr^ LLGpSlGiurTGvG^rTGUGrvS) LDfhniim 
G&m—rrpil- ldgst§))gv ^7375 mrr^rfhurrm^ GTGmGmii) gt^jg^Gld (g)0/53>3j/ 
^jGVGDGV. 6J<51]&>GS)Gm&GS)(5YT gSI GMrQ GJ GfflllSl GV ^LLJGlj G)&UJLUItGiSU 

^GJfj&GTT GS)(^UDlSlGfflTrj&>GfT. 

^fg/o/fi) §50 u&>&>ilb [bi—[h&)l Q&rrGm® 33777557 ^) 0 / 5 ^ 0 /. ^ G)LDrfl 5 >&>u 

uG$)i _ Q^rrLDGsflGDiLi (Lprhjj)iGS)&uS U' i Guit&i], GTGmGtfsflGVi—rEj&n V-2 

Gr6i]&GnGmr&GS)GfT&> GD^uuftrr^GMrf. ^nfi)G$ujGO ^uj®Slrr)&>rr& 

ldlLQGld ^_uGujn&,LJUL_(Tl) < 517 / 533537 . ^gdG) ^Guij^m &rrrbn$)GV 
2 -iurr Q <ggqi 4)$Gsrnrj&>m, <577533 p$>ij&)6?\Gsr lS^jld ^gvgo. ^7375 V-2 

( 3J(51l&>GS)Gm&(5rT GlGJIGj_ LDO^fh^l^GGGfT^ ^GVGO GUGlfl LDGSWl _ GO&j&^GfT G*_GfTGfT 
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u6V6iS)&> LK5mL-i&><oG)(srT ^fiiL/Lb <5>(rjj<ofilg>®s)(sn4> Q&rrsm® G)&mtr)&)(5$T, 
^(SurbnflGO gw)/ 183.4 &).lS (5tlLls)-Lu^j. (S)&>i <siy rrstfrlsv 

t-irnrh#) 1 Q&gvgvilJd GiSlmrr^rm LDronjiup usyrr^r <ot i' i u i 

q5)z_ /7jA7W0 LDZ_/5/0 ^gty^)c %LL. 

^G)LDrf]&&rr 1949 *3j,Lb 6^0 V-2 (SjGy^^yxsMruSl^m Gldgv gd0 

ffinfiku ^G)LDlf)&& (oJ<51]&(51S)(5m(omLJ (oVKSUgg] GUrTGuflGV G)&(5 VI&&}lL]&,I. 

ZLpsVLb, V-2 (5j6y&>&r>6m g-## &_uj rr&ism&j ^(SSii—iL/Lb Gurr^j 

ffinfiku (ojGij&sinsm (ol qj< siifluuL—(^) 386 fihGGVm fii ‘ / /f ^m<sy 
(oTlLlsj-Ili^j. Qurrgi]6ijrr&>, g^0 &LDirrj 160 &)G<svrriJh^L^ij 

2-iurj4)<ois)&) ai—G^Lb UL^&Sj&dGO (sflsmQsiJsfliililGV £g)0c££)/cgi/. 

<oT(ogflg)//i), &>rrri)(oG)rD iSl<srT[h&)l Q^rrsm® 2-iurr4>§)) {£)(&, Q&gvgvill 

<5j(5ij&><ois)(5m L^LBhiljIsh t z_/o5) ir-rjuL] GSlm&uSltmrr&o &>Gip ^j(Lp^^juu(^)(5u^rT(SV 
s^0 S5<su rfluSli—rEi&m ldl^QGld ^^^rrrdv ®Sl6$rGU6rrhiUl6V (LpisjSflro&n- 
G£l(3MrQ(3usrrhi51(5m usmL-i&toVKsn (5£)rf)(Sijn& ^nfliu GurrS^iu ^su&rr&Lb 
$l&j<sisrrT60 Slmi^uu&lGV&rxsv. 

L^LSklSldV (dSlLpiTLDSV 6£0 <5J(51]&,(oG)<om(olS)lLI oSl wfl (517 (orf? frf) <5U /§<SWZ_ G^ljm 

£g)0#>^>) <oTGc^^)ILb (SUL^J 2_<oWZ_A7? ^LDULD, rff^LULb £_(SMT@. 

1950 #<syfl<si) ^G)LDrfl&&rr LDrhjwim G&nsShLi&j (QGvrrfilujLb ^^<sw(5)(3ld 
urbrfi) GlutG) 3>rri—rE]£l<5vr. 
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5. Q&iLirb<m&aG&iT(5n&(5n m pry Lb 


l^lSJuSIgo £§)®/ 5 Ji/ s ^0 <oj(5i]&(57S)6m(5V)uj (Rocket) 160 £).lS 

^gvgv^j GiDGOrrm ^iuij4>§}(S0 Gurr^floj Q&gvi&S,} ^gv^lj 

u&&Gurri^L_rr& ^ G^i uuuChlLjpGurr^i GjGij&GinGm L^LDuSlm 

GLDfr)urruL5lrr)(&j $)GV)GmujrT& Q&GO&)rp&jj. ^ljul^.& Q^gogvilJd Gurr^j 
GjGij^mGMrujrrGm^j SGi_p <sfily)&&^iq_uj&n. ^miTGO, l^lLJ suL^L^LDrrg, 
(^j(rF,uu^rr®j ^rh&> gjoi/^gidsmt l^lLiLUgm GmfhuTUL$G6l(nj rh&>i somm ih^i 
Q&6V&)rD&i]' 


6j6y&®S)®mujrT(m3 ? i 6^0 Gurr^jmirtsm Ggu^^^Igo /5^0/i) Guit^j, 
L^LShiSltsm GLDfourruL-i (SummiLjUD G<siy<^5^)//)0 ^GmGmujnGvr GGu&^SjlGO 
SGLp <sfil(Lp£)rQgi]. ^uQurrcLp^i ^//5^ GjGij&GinGm ^mijornuaj 

Q^ui_nLDGO l^lEIuSIgtst G^ugytg^^liSIgo (orbit) l^lLIgidlu^ frrbnfl suptfi} 

61/0/i). ^GUG^^Lorrsm GjGij&GTnGmGiu " Q&iufbGma&G&nGrr" ^gvgo^i 

^)l (oS)(o5Wr <j)G(EF) ITGYT ' (Satellite) GT<5 mr)i ^my)&&uu@&}rr)&i]. 2_ rrrjGMTLDrr&, 

rfilGOn L^LSJmuj frtpnSl guq^ld spq^ (^Jiurr)m8, Q&iu[r)Gis)&&G&rTGrT ^0/i). 
L^LShiSltsm G^rTGrrsfiS^iLUGV gugold guq^ld GjGy&GTDGMT 6^0 Q&iutr)®s)& 
&H®S)6m&Q&rT6fT ^0/_b. 300 (LpmmGfj ; 

g>&& Q&iurr)(5is)&& G&rTGn&Grr ^u^^luldu^ ^0/5<5<off)<5 

<o7(J)^0/c^ &rTL^Lq-<szrrrrf. L^iShiSlm G&rrGrrGff§}iLi)(SO G)Gurb[$&!Ji-orT& 

GlJGVLD Q&IUIU GW Gil UU &,{£)(&, (LpGV ^nrjGMTLD ^GF>GM GgU&GlD. L^lDiLD GVT 

GLDfhufruiSlGiSlcr^rh^i 160 £).lS Q&>rrGTS)GVGiS)GV ^)0^0ld G&uGrrGfi$iLi)(so 
Q&iurr)m&&G&rT6rr Q&gogo GgiigmtQlJd (GrmiprrGO G)&ujrr)GiS)&&G&rTGrT 

(ofilGzrmq-&(& f & 8 £)G6vmJ)L^L_(j Ggu&^$go Q&gogo 

GgugmtQlJd. Gsu&i^Gis)^iLimi_Lu GjGy&GTftGttT&GTfiGrr 1950-&GiflGO 

&,nm ^QLDtf)&&rTGijuD G&nGfihu&j g^GufliuG^jm ^(^Giirr&jShu^j. 


1955 ^GMTL^GO (Lp&>GM (Lp£G)S)GO G)&IU tr)Gti)&&G&rTGfT&G5)Gn GUITGO?I(SO 
Q&GVifrftu GurTGU^rr&i ^G)LD[f)&&rr ^(fi\GS\&>£gj. Qftm_rr rh&>i 

G&itgS\uj&> ll^g^lug^uld ^gv^# Q&ujuju GurTGu&,rr&, 

^ GtrrTGO, ^G)LD[f)&&(j&GiiflGvr QuqtjlJd ^&&!fhLi<£$fr)G&rr)U 1957 

^&Gi_rrurj 4 ld G^$ G&rrGiSlujp g^GofliuGm (Lp^Gtr (LppG0rr&<9 : 
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Q&ujij)®s)&>4>G&>rTmm gu uGsflGV Q&GViSjSliu&ii. 

^GU fj&GfT @GLUITGVG&,nGlJGrV&)u5)G7fr JTflrDITGU&i] 

^GmQu i3ro^ <sSlLprr QarTGmri m' i lorra,# 
G)&LJi—Lbu[j 17 ll G&jSj) Q&iurr)(ois)&&(S&rTm(5YT 
Q&GVi&tt r£l(5is)6vr&)£(ovrrj-. ^uld^lduS) 

^ttGi—uuij 4 ld G^,^ Q&gvigf,gf>uu i' i 0 /. ^ggtjt)i 
( Lp&)GV 4 ^gy 4>Gi—nuij 1957 "oSsmQfSivsyfl guuj^Ign" 

(Space era) G)&jrTi—4>&,LDn&&> ^(r^^uu(^)S)m^j- 


GuiiULL 


^G)LDrf)&&iTGijLb gSIgg)ijg£]gv &)Ggt G)&nr5£ 

G)&ujrbGV)&,&G&,nGrT&GV)Gn Q&gvi 4>&>4> Q^ui—rEiSluj^j. 

1958 ^sw(/J) GDGtfTGu rf) 31 ll Gp&j}, GGuuGisr 

LSlfJGlJGVr (Von Braun) (Lp&jGV ^QmrP &>&> G)&iurbGG)&&G&nGV)GYT 

&rr^^ujuu($)4)6}\mrT[j. G)&>ni—rrrh&)i Gur$&j *3j,Gm(fi&GiflGV njrTrbjr)l&&Gm&&>rTG$r 

Q&iLirbGm&G&rTGYT&GrT GTGVGVrr [F>rrCh)&GYTrTGViLb Q&gvigf>&?uul 


_ggt. 


Q&UJri)GV)&>4>G&>rTGYT&>GYT ^LJULS)- GJGGTGGT GF>fTGGT Q&UJ&lGVTriQGVr? 

Q&iurr)GV)&&G&rTGh&,GYTLj^uSlGmu^ ujgi] Q&uj&}GGTro£F>i. G£lGmrQGUGifluSlG)5]a^[h^i 

L^lSUiSIgM UL _ r5JGBG5)GYT GT(h)5>S)GmrQGF ) l. ^jG>GKT (LfGVLDn^, GlSl^iGTjnGQTl&GrT 

GLD&&8h-L-L—[h]&GV)GrTLJ ULG\_4>£F>I GUnGlflGlS)GVGV)UJLJ UfT)^ L-jrflrh&l Q&ITGnGYT 
(LpLSj-&)ro&}]' (GfyfDrrGUGrfj GU(r^GU^fb(^ (ipm ^gv^lj UfQrfil ^gts)^ 

Q&>m_rr rh&>i z_S )Ghrupro 6^0 ^q^gSIujit& Q&iuGVuQ^&lrD&i]- l^lUuSIgv 6£0 

£g)z_d 5 ^)<sb 0/507 Q&iLj&d&GmGrTU QujyjGu&j[£)(&, ld, ^Giirr)G$)rD LDfr)GlfDrr(r^ 

Jg)/_^<©/O 0 ^GniLJL-iGiJftrhcfrLb Q&iufbGm&G&nGn&Gn ^gugugw. j §)/50 

giigv&uSIgv, l^lSIuSIgv ^mGrr 6^0 0flj?/‘// 9 /' / (g) i_&&)gvigytgyt l£)4>&>((stt ) 3>(& > 

G)&>nGis)Gv5><5>rrL^&) {jpGVm Ggujtii gt^gf, ^ji_^GS)^iLjLb urrrr&&> (LpujS)ro^j- 
G)&iLirr)GV)&>Gr>G&>rTGrT / 5 ^ 0 /i) gul^Iggluju uiuGtruQ&j&d L^L^luSlGisr z_/o5) 

IT-fjLJLI gSIgD&GDUJ G)GUGuGgUJT)I <^jl_fEJ^>GTrlGV (g)0/fi0/ ^LLIGl] Q&UJIU 
£-&>GlJ&>)fD&i]. L^lSIuSIgGT GFfflLLUTGST 611 <517063)0 GUL^UiSIgV ^UrriLJGlfLb, 

L^uSlGmU GlDGVILL &)JG9G®UJLDTT3> UL _ iSll _ GljLb ^/ 0 / ^_G£>Gy&)nT)3}}. @)gv 

Q&lLirr)GV)&>G&>rTGrT&GrT L^lJ)! LlSl GST Gmrr)U [JLJ Lj GULj5hun&> Q&gvgv 

(Lpuj-iun&j GlD[T)I—I ff) GUGlfl LD(oWf_(5D0 t S)(Q)5?0/^0/ GUQ^LL ^^IJgS^GS)^ ^UJGl] 
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Q&ujSlfQ'g]. ldlL^lSg^pSI, @)(5V Q&ili rr)(oV>&G&rT(5rT&>(5rT (^rfluj^r 

LDfhj7)IUD 6UrT6W&>§))(5m U^&^&GlflGO (g)0/fi0/ <SlV0/i) ijGff&GV&lLI LL 

^LLKsy Q&ujSl(5Mro& ) i. <s&(^((^rT®fi\3>m Q&ujtp(m&>4>G&>rrm&(sfi\m (LpGVmrr^ 
G£l(3MrQ(3usrrl(^DUJU ufbrfihu ^^gugo^gyt G&&rfl£&,i lS) rju(6Tj<3 : &j(oG)&ju urbr/jl 
/5<5^70 ^nfluj (Lpnj_/500/. (g)0/ Q&iurb<m&&G&iT(5h&(srfl(^ £-£(sfihi5)(5vrrr5) 

rt)L _/7jSJ)0c£c9;rr0/. 

rrrjGWTLDrr&, £l<sv Q&iurQGV&G&rrm&m GUGrflLDGmi^GV^^rr)^ GldGgv 

£-6n(sn ^ <^i £>&>i&>GtT&><oiS)(SfT (Lftmmrrfpipsv &&>£}) iLjGmi—iu 

^jrrujfh^)l L^Lfltomu &ft)n$l ^mmrh&)l £g) 0 c$ 0 /i) m6mi—6Vrh]&<oV)<5n&> (Belts) 

c^(5wz_/r5)/5^0/. ^j&iGgij "<sivr/w gjgSIlligm <ldguswi _ gvljd* (Van 

Alien Radiation Belt) (o7W0/ ^mLpdy<3yUU(^)S)ff)^J. ^)/_b/_D(oWZ_(5Dzi) 

^uuitgv (&,rfhu6?s)i&c&> <5T^)Grj §a0 /§<swz_ Gurr&rxsvu 

GurT(5)Sl(Tf)UU<oV)&j& cswg) Q 5 )( 0 ( 0 A 7 (o 5 fl^(oyr zi 5 ) 0 / 5 ^ (sShuu L-ipfr) <5$rrj. 
^jmLDn^rfhun^r LD6mi_<5V ^mLouuj^^m ^)0l/u^l//j/q^) q9(0 

(G^rr^fl^m ^&,i6u®nrr ^/$/ 5 ^ 0 c£#<@!to<sff)<su 

s^0 Q&iurr)(oG)&&G&rT(5n S)^r^)im Ggu^ldu^ Q&gvgv (Lpuj-iLj ld (GrmnouG^, 
^/ 0 / lj^lSIuSIgo g)0^g/ CLprhrfil6Viii> [K&rf rh&}i Q&gvgviw. " ^ulSI^^ud 

S^gts)# Ggu&>ud" (Escape Velocity) q5)/5A7^_^0 11.2 &)G<svrTLBi^L—rj 

(oT(oftrLJ(ofi)&) r$(o&)(otfr(ofil(oV Co) c9j itgtt(GTF) rsj&> gtt. 

eQGtiTGlJrf) 2, 1959 ^/(SW)/, (StflToSkup U^GrfhuGKT 6^0 Lz5)c^ (J)GU&LDrrG$T 
Q&iLiri)(o&&&>G&>rT(ois)<orr guug^tJgv Q&GVi£&>}m8 ? i. ^0/ <g0j£)/7gn/<£rgi lz5)<^ 

^Qij&rTGVLDuSlGV Q&6vrjr)i L^iJihiSlGvr G^rrGrrG^^aSlGV &rr)rr)Gj Q^rrz_/5/S)uj0/. 
(g)0/ <90@/7g)/^0 ^-GYTGYT £g)z_/57c^<SYfl(o3T UGmLj^G^GnU Uf!)[$& 

&>Gmi_rfi)rh&)i GurrQGwuG)Shi5lGV gf>&gug$)gv ^^jljlSUu^j. &>rrm 

Q&ujrb(oV&&G&rr(5h&(5n ^GniuiShu (Lp&>GV "^iusij" (Probe)^® zi). 
Q&LJi—Lburj 12, 1959 ^/w)/, ijGiy ili ij&GYT lSI^gi^ll 0 igvoSIluldit&> 
LDrbQrDiTQij ^ujg^dgu <Fp&dijGrfrlGV Q&Gpi4>&\G5nf. G£j&>iG(sij, ^<s^Q<s377T0 
£-GV&)GVT GLDfOUfJLJLSlGV L^lSIuSIgV (g)0 /Effl ^GG)ILJiSllLI "(Lp0(50 Q&UJ fi)G$)&> 

G)umatin' GTGmjni L-j&Lpu G)urhrr)&,i. ^&Gi—nurj 1959 £g)<sb rjGi^iurj&Gfr 
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rfli£rbuL—&&Q5(53)iLii_6$r &^iq-iu g 0 ^ili&dgus 1 £ 0 @/Tg)/c ^0 Q^ffl/cAfflisw. 
&[5$!J<oifT (oTLjQurTQ-pgjLb &,m gy<otf)z_uj g 0 &>rrm 

^lugi/ &rj)§))rr(Zti?l(5w LDjr)iuu& } &£ ) &n^> UL_QLD(h)£& ) l 
y > Lf 5)<^0 ^/g )iLJiShu&,i . ^&><ovrL$<ovr, ^QLDrfla&rrsijLb ^@/jg )/^0 z_/<su 

L/ffU ^LUG^^^DSYT ^/g)/LJL/<^Qc^rrf_/5/@UJ0/. ^§>)6V @)<5V ^lUSlJ&dT 

&rB&drr<ovfl<ovr Q&rrGtTGfiS^uSlsv Q&mtp^rTSV, ppS^rrstfrlffir g<siyG)<siyfT 0 g)z_(Lpzi) 
®S)rf)6ijrr&>u i n ihi 9/q aai'u n ‘ i 0 /. 

G£j6u®S)ftLDrT(otir ^ujGy&m £ 0 @/ 7 g)/c £0 ^t^(sS\^, urT&>&>L£\mt7fi\ ^(^s)fju31fr)rEjS) 
£75^)£r<offfl<a3T GlDT)U IJLJ(oG)U /5<o 370 Z_J/_Z_b /J)/^_^cg0/. ^0/ LDlL® LSlttTnfl, 

^/ 0 g)/ ^/_uj G(su§)hi5hiJ6v (Q@rflm(5V(oV)iLiLLiuD (Chemical Consistency) 

rF>mir)rT8> ^rrmu (Lpuj_f5^^j. ^jG)LDrfl^fj^<sh urflG^rr^&D^r^GrflGV 

rt)6V6V Lj<sV(oi5)(oftr&} ^(o^stl _ (osr rr. 

^G)LDrfl&&IT G)&(oVI&&UlI LDfbfD <3j,UJ(51J&>(5rT g 0 Z_/^_ GldGgV Q&(5mir)65T. 
^&)i (ofimsrv Qij8>4)(5$)&)4> ^rr(5mLSj-^ ffl<9w/fl0/. (LpsVLb, (sfimsk) 

&)rj&Lb (g^i—nm Suj^ld siw/py ^(oW/_/t 5 )ujl/ljl/_^/. L-j^m mroniiuD 
Q&GUGumij &)rr&&>&>){£)(&) ^g*/ g yi uiShu r3\$&) SlrjarEjaGtiHsn ui_ll 

<oT@£&>&i]. ^)^(o 37 (np(SVLb, $l[5&} S)^/ 5 /c^( 5 yf ?(^57 oSllfl <S17r/W (51J(5VrjUL_rhJ&m(5YT 
£iLirTrf)&&> ^/ 0 / 2-G)(s£lujrT&> £g)0/7>£?jz/. 

$)[5&j &>)[!&[E]&(5y?l(5M LJ<oG)&LJUL—[El&>(oG)(5YT uSlfiV, l_j^m (MePCUfy) 

&)ij&Lb &r$&^rj(5m Gunsv ^rr^mGVrrLb. d&GLKSumu (Mars) 

&rF)&}\ij®s)m (zrflmmGVGiirTUj&m (craters) G£]crK[K&HT(5ViLb, 

ugv (sSl^LDum (STrflw^GV&iGnjUD, u<5n<on£^rr&(§&((^LL Lorhjriim £_(5V[j~r5&) 

(^(rfjUum^iLjw &>rr <sw (Lp^_S)^@/. 

1970 <£<syf?<s37 LSIrhuc&$l uSIgvill 1980 &<sifl6m ^ rrLbu&&)(5ViLb , ^G)LDrfl&&rr 

Q&jiT(oV)(5V&i[T!j &)fj&rhj&>(smT6tir (sSkuuLpm (Jupiter) mrhjriuJD &<ois?l (Saturn) 

^S}uj ^iLKsy^m ^/ g )i ljlSUli&i. SUj^rkj^m 

Lpfhjr)iuD r=9j[b&) &ij&M&(<5fj)<ois)i—iu Q&uj p(^&4>G&rrm&mmiLfil) 

z_//_zi) ^[b&> L-i<oG)&>uui_rEj&(sn ^z/xsD/i) &)rr&>rhJ&(5rfl(5ViLb 
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<oTrflm<oV6V(5i]rTiij&>(5n £g)®LJL/<S3)d5 ^nflrb&jstrij. (sfiliunLpstfflttr 

Q&ujrr)(oV)&&>G&rT(5YT ^itgO(S)S1(5yvGi—U (CalistO )Qm<oVT(ois)LDUjrT(5$r UGvfiuSltovrrTGO 

g_pL/_j/_jL,/^_0^@/Q0/. Q&ujrr)(ois)&&G&rT(5rT, ®ggd-(IO)Q5)<st) 

^jijnmLDrrmr <5Jif)LDm(SV&>m G)&ujrb(oG)&&G&>n<orT, 

(o5)L _ / _6T57, (Titan) GmpL—fTGDm /j5?0/5^ 6U(Sr?jLD6ttTI—6VUD £_(oG)l—lLI&jmLJ 

&>rTL—&\ <sy(srr)4>&]rr)&ij. GldgvilJd &(5tfhi5)(5$r Gummujiii&m j$rrrbjyi&&(5m&&>rT(ffir 

G)&m5mi_&jn& ^G)LDrf)&>&>ij&(ois)(5nLj 

Gunmjr)! &^[ej&<5yt urflG^n^&D^r^^GV QuqtjlJd GlGurbnfl 

Guro<5iS)6V®s)(5V. ^(zzrrrsv, ^(surr&m ^ftniuiShu ^iLKsy&m (sfimsk) 

(Venus) ^mrruSlfor^jS) ^&><5vr GwrijurruiSltim Qsuuurff&sxsv 

LDfhjT)im &>rrrojr)i ^(Lp&>&>UD Gurrmir)<5utr)<oiS)iir)LJ u&^gi/ Q&iij&jimm&jj. 

(Lpiq_<5fi\6V (oTGVGVrrij LD<o$r&)(5ViLb <5T(Lpr$&) G&>(sn(sfi)&>(5YT - 
*3j. LD6V?l£[j&<5Yr <o£)<5mQ<olJ(Slfl&(&j<9 : Q&GV6V (LfiLSj-lLILDrT? 

G&rT<srr(sff§jl(omu<9 : &rb[$ <surr ^]i uspi LDrr? 

^uS\rr&&(sm&&rT<5GT ^ csw® & (srrrr& 6j(^^^rrmij&>(srr}(m ^fou^D^nL/m, 
&6$r(5ijrT&>(5ijGLD £g)®/53? @0 ^-&smmLD - o9(5wG)si/(5yfl 

ULLKsmruD - ^gy/5^5 #>(S3 tq/ rffgomrr^m &ir£5duj(Lp<5mi—n? 

r£leQLDIT&>(5VrTLb 67wG®) ^G)LDrf)&&IT LD [0^)1 UP G&IT(5£hLJ&j U^<o&flu_/<offfl<o5T 
(LpiLirb@)&><5rT rfl^uiSl^^ttr. (Lp^<si5)(ob, £g)® r^mG^^Lb siSIgd^j^^^dsttu 
uiumu(£)4)6}\ oSsmQfSivsyfl uiusm# G&rr&j(5V)6vr&(5V)(sn Gmrr)G)&>rT6mi—<5$rrf. 

r^smbuij 3,1957 (g)<a) rTG^iurrQ&GVi&Guj @/x6Mr/_rro® / G)&iurr)(ois)&&G&rT(5)rT 

gd® 2_[i5)®(Sy7W /£ IT(o^)LU (5V) ILI <@5)<SwG)<SlV<Syfic£0 QGU^f^&ylJLPfT&y 

Q&mp&jl. (^(^(^rr(otf&<5rTrT60 (Lp&>sv (Lpmro g-uSlGrrir® yzi!)^® 

G&n&tfrQ <swj ^uj<svn®SlL^L_n<oViLJp LS\m<5$rrj Q&uj&j (Lpiurr)@)&>(5rT 

^(51J[j&(<SrTj&(& ) r$6V6V G)(5UfT)fr^(o^)LU ^G)LD[fl&>&> Q5)(0(0A7(o5flc^(5yT 

QGurQrfil&rjLDrrtf) ga® @Lbu<5vr<5ipS)(oG)iLj G^rrmsfiS^uSldv <s^<siy<id5®/z_<a5T 
urr& ) i&>rruurr& l^/A^® < 517 / 5 ^ 63777 . ^/<S3T4® Q&m_rf rh& } i 

£g)® prrQ&imfUD LD(srfi)&)ij&>mm <a3<swQ<siv<syfla5)<si) G) ffgu® &,i<si]& /n® 
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uuS)it)&)uj®iT\&>&>&) G)^rTi—fEjS)iu^j. ^G)mrf)&>&>n<53)6V <s3l<5mG)(5U(siifl 

(sSrrij&GisxsfT " ^MVL^GijrTrbrTLLsYv' (Astronauts) <5T<omr)iLb ijGifliLirTGfilsv 

"' 3> IT(5rV Q LD HIT) mL. (oh)" (Cosmonauts) <oT6mr)iLb ^mLp^^uuQlSlforr^m. 

LD(5^rl&)ij&>£i?]®sT (sflsmQGijtovfl uiLismuD (oTsmrr) ^gy/ 5^5 - (Lp^<5m(Lp^<o61(SV 

ijGifhu o®(0 (0 rr^^mrTGV ujld r/wg)/. jjljijgv 12, 1961 

G&nsfluj^ (sS\(smG)<oi](5tf) <sfi\j\j mrfl &&>rrrfl<5$r (Yuri Gagarin) (Lp&>m 
(Lppsfilsv L^ifihiSlttr G&n<oYT<5tfSd(5V)uj<9 : &ft)rr5) urr& ) i&rruurr& L^ifil&tg, (su^rrrf. 
^)^(o37 £Lp(5VLD, ^GUfj L^lSl <oG)UJ # frfbnfl (SU^G) (Lpj)6D (fiS) 6mG) (51J <o)lfl of/J/j (oTGffiTrr) 
G)uq])(oV)ld<oV)lljlj Qurbrorrrj. (<sj(Lp lS)/d@, ^/siy rj §a0 

(sSlLDfTm (sflu^S^GV ^)/D/5^0/ @0 (5170^^^/]9c^0(f)uj 6)S) (Sip UJ LD IT^ LD). 1962 
^«(J) lSIljijgij rfl 20 -ld G&j&d ^3jG)LDrfl&,&n (Lp^tovr (Lp&>®S)sv goum sr#. 

#> CdI (oYTfoifT (John H Glenn) 6T<5mrr) (sSrjmrj <a3<swQ<siy(syfla5)<si) ^gn/u/J) 63777. 

^Giirj l^lSIuSIgv urTg]&rTuurr&> Jg)/£)/5/0<siY < 93/20 (Lpm ?Lpmn)i (Lpmrr) l^lSIsvuj 
(Susvld (sup&inrj. Q^m^rfrh^i < 517 / 5^5 ^smQ&GifJsv, ^QLDrfl&>&>n(5i]Lb 
IJGifl UJ ITGlj LD LDJtifJjjljjimsrT <frLD[h&)l G) &6i)(oV I LD 0/ lLu LDrT&& Q&U lllll’ll I I' I 

Q^uj^^jyj^Qjyfrm^mjrr <si7 rrsvflsv 

Q&sp !&>&>&> G)&>ni—[h]&)uj&i]. 

Q&ujri)(oV&>&(3&>rr<oh&><5h 
^61)61)0/ pip 6377 7)1 LD<oV?l&jrj&><olS)(5rT <97/7 00/ 

Q&gvsvild &4>6}\®s)uj 2_<s3)/_//j0/. 

1963 ^ld jj^urS) gg®6w 16 ^ld 

(3^5$, fJofluJIT, (Lpj)GV Qu6mLD6tfS?l<olS)UJ (^6mQ(51]<Svflu5]60 Q&(oVI&&HlJ 

Quq])(oV)ld<oV)uj(oV)uj& G)&>rr<om /_ 0 /. 

^/0/ ldi^Gld(A)(jOitld(j\j, (sSljmQGjjrr] (sflsmGlGiiGiifluSlsv /§sw/_ 

Gp/juD ^)0cS^ G)&>ni—rE]&}<o$r[j'. (Lp&>(s6l(S0 ^Giirr^m LD®sifl&&(5m5>&)6V 

^)0c^^^Q^rr/_/5/S) iSljmjwfj pnm LprpjyiLb <5i]rrrT&&>(5m&>£)6V ^)0^ 
G)&jni—rh]&)<o$r[j. 1975 ^ld ?Lpmjr)i ^3jG)LDrfl&>& (sSlsmGlGiKsiifl 

( oSrjrj&GfT " (5YV(oG)&(5VrTu" (Skylab) 6T(5$ruu(GLb Qurfhu (sfilsmGlGiKsrfl 
r£l(oV)(5Vuj&j£))rb(g) Q&jmnii 3 LDrr&jrhi&Grr &>rhi&) urr^j^rruurrj, LfijwrQm 
L£l$c£0 <5urF>&>mij. 
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1960 &><siflGV Q&iLjrb^&G&rrtsn&tsn "(o7"Q/c£(S3)<sm ttuudv&m" Guitgo 
^uGiurr&uu(b)&j&)LJUL^L—6$r. ^*0/ Qsujriim G^rrSrG^^UiSldv gbiT6$rn& 

(5u rjTTLDGV eSl (omQ (su <sifl Gtfrrrr&Gnrrdv ^ili^^uuQIlJd ga0 

c^0q5)uja7c^ LDrrrfihu&i], Q&iutpsv&G&rrm&m 

^(5®(mr&&&&h-Ui-Uj£iT&>(5i]LjD, (sfirjrj&sn ^(SworjloSla^fh^i mfhQfDrTGzrjr) !&>(&, 

rhl—[h^l G)&6V(5V4> 8h-LSj-UJ&)rT&,(Sl]Lb ^)0<ScS (Lp^_/5^0/. ^/0/ Z_DLL(5)/i5)(a37/)j), 
63)<5mG)(Si]<5iifl <@3<^Q<siv<syflu5)<a) /$/_&&> (Lp^_/5^0/. 



<g£)S)&><ois)&,iLj G&rr^&nfrw&Grrldv 
^G)LDrf)&>&>rj-&<oirT (Lp&frsvrstfsfi 
Q&jm—iEj£l<sisrrr. 
^ LJ G U IT G 6V IT 
(5J oy &> (oJD SW (o5) (o)T ill 


JlGlujpja. sttGlsusifl sillfijw&fltii L " L,SWLJ ®^ 1970 
GlMflDlIlllUI 1980 (^SW(3u /^GOS3)SU 

^GUrr^STT &l l' I I lU l ‘ I (oftTfT. 

(LpiLirb@)&><5irT Quq^ll tbp&j&i]. 

®n£W6urfl 27, 1967 ^/^irp, ?Lpmjr)i ^G)LDrf)&>&> Q^tswOsiysyf? Siijij&m 
^ljugvGsvit &rru(5rviLj ) (ois)(5V l^lSIuHIgo urflG&rr&^&^Lb Gurrajj <5jrr)i n' i 
|§ (sflu&j&^sv (^no^mij. (& > ®S)rr)&>&> inrrrr)pi'll n' i 

GUL^GumLDUL^^^m &r$S})rj(ois)(ffir ^^ni^iLjUD (Lpiurb&)(5mu ^itlo^lditSSIiu^j, 
£g)/ 5<5 G(SU£(oV)(ovr ijGiflujij&toVSYTiLiLb ®Sli—®Sldvm6V. (Sjurjdo 1967dv, 6^0 
G&rrGfihuS) <s$(owQ<siY(syf? QSVjyf ^) 0 z_bz_/zi) Gurrgj ^jro^rrij. 

^(ttrrrdv , ^j^surrrso LDmLb ^(srrrrrTwdv 

(Lpujrb@)<omu (5$)&®Sli^GiShlv&rxsv. Lq_&Lburjl968 ^uudvG<svrr (5j<sy&6v>6Mr 

&<5VLD c^/7)@/7gn/c^0# G)(^(057/7)0/, ^0/ Ijsrflfotr GLDT)U\JU /_/c^0 GldG<5V 
112 S. lS. 2_iurr&>§))6V 10 ^/_<off)<siv (SulLl—Ldit&> &rtr)r$l 6urh&>L iSlttr&srij 

UITgi]&rTLJUrT&, ®0/i)/J)fL0/. 


^/^(o37 iSlmmij, U(5V (Lpsmro (ajGn&stSTsm&m &rhSlrr<ZQ)iSc& ) ^(r^^rr&mmiSldv 

G)&mrniTGViLb, 1967 ^z_b ^uGuirGsvir 11 (Apollo 11) ?Lpmn)i 

@S)(5mG)(Si]<oiifl (sfifjrj&itinji—m (Lp&j<5$r (Lp^oSl^v &fb6}\ij<oiS)m ^/6D/_/700/. 
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^S^gv (spQT) (oStjrj G^ugytg^^uSIgo frrbnfl Gup&^nrj. mrofo 

§)(TOT(J) (sfirjrr&isrijLb ppS^UGisTlGV ^rofcJ&>)G$rij. 

gg®®r>6v 20 , 1969 £g)<sb /§<su ^m^L^rrrrr^j (Neil Armstrong) 

^<s^GWrr0 ^_gvGgyt GLorr)urruL$GV &itgv up GrChl^phl <ss)< sim^ (Lp&>GV 
LD<5ifl&)!jrT& ^Gtrrrij. ^surj (ip^m (Lp&>G§GV ^^ijg^go &>rrGV gv)gulju 3>[b(g) 

(Lpm - "$I&U LDGvfl&jGbT GVGU&^UP 6£0 SflfllLI &>nSVLSj-lLUT&> @0L7fJ)gr)/LD 

/X(o5fl^0(5D^^)/r)0 6^0 l£1&lj Qurfhu uupiurr(&}Lb" Grmtr) Gurr&>Shu 
&h-rr51<ovrnrr. *3\$&) [KrrsrflsfilcrTjrh&fi, ^j^iGUG^rr §£>[b&d ^uugoGgvit ttuuGV&Gfr 
&{})§)} rTGoflsv ^jrorEiS) g^guQgu rrGmjr)i m (LpGmuj £§)0/5£><off)£> 

q5)z_ rt)<5MTi _ ipnm&m £g)0/50/, ugvgSI^ G&rr&)GV>G$T&GV>Gn ^rrmurh^l 

utflG&rrSd&i&i] Gup^Gtr. iSltsm^rrr g^guGIguitq^ o5)(oMrQsi/s>fl &GV(LpLb, 
(stfrjij&isriji—ttr &ff > 6}\ijgtst urrGWfD&iGriji^Gm urr^i^rruurr^ ^GVLpggi] 

Qirri'n i i ' i gm. 

G&rT(sfihuS) (spsmnflujLb tfr^S^rr^GV gt^Oguitq^ LDG^^G^GYriLjUP 
^G5 )ILJUg£)gVGG)GV. ^GWrTGV, &)UGm ^jUJr^J^SlfO c^0o5)c^<otf)<Syr ^gviulS) 
&rb&))[j6vTJ6V ^)0c^0/i) G) u rr(Tf)LL&>(oV)(sn& Q&rrsm® guj Q&uj&iGvrij. 

^Gurf&Gn <90@/7g)/<^0 &>n<ovnT&G®j ^)uj/5/0/_b &>rTij&Gis)GmLiLb 
^ ^l uiSliLjGnsnstirrr. ^gyssxsiv Gi]rTij&&Gm&>&)GV &>nmn&>G<5i] ^JiuiejS) 
uGVGfl&jLDnGisr &j&6i]6Q&<siD6rru urflLDrrrr)fr)Lb Q&uj^&j. &(oV)i_@Uuit&> 
^ljugvGgvu ®Sl6mG)(sij(5iifl &>gvll up&Lburf 1972 gv (LpupGyrbro GuiT(Lp^j, 
&{})§)}rrGoflGV 2-<oh(5rT ^ijgulJd ^G)LDrfl&&>rTG)S)GV 0<s ts)it)uj 4) Q^ui—rEjSluj^j. 
c - g / S < si 5 ? 0 / feff /, < 90 « S )/ 7 g )/^0 G<sunr)i gigug^dijil/ld ^gs)iuu& ffi / ‘ / in gt^jgi^ll 
(rt)&>&> gSgvgvgv, @0L/f_5?gn/Lb GiSlGMrQGUGrfl ^rjrruj<9 : @)4>&>rTGtir wroro giigd& 
^rriruj^^l^GrT G)&>ni—ij&\m(r)GisT. 

$l&fb(S /-S)/£)0 LDGvTl&jfj&GrT q3<owQ< siY<syf)c£0 Q&gogv m m' i mj^m w/r)/ 
^rf^LDn? 

lSI if) g$tgyvl _ GtfiiGisT Gerard P. O'Neill 1974 GO LDGfiTJ&jrU&GYT G)S)GfiftrCo)GUGffl 

(§upii5]([i)LJi_i&GV)GrT ^(TijGij rr&^Gu rrrr&Gfr GTGtrjr)i u rflrhrrrf. 

&{})§)}rrGoflGV GptVj r£lGV)GVlLI^GlS)&j [finilGUGl] UP, rffGVrTGlSlGW £_GgVIT&>LJ 


45 




<s£homQ<su<siifl 


2 _ 0 <off)<sy 7 c^<sy 7 , G^rrmih^m, ^gvgv^i Ga>rrm4> Q^msTruun^^uSlGV 
G&>n<snmr)i GunpGur^j^mm ^_(t^gu rr8^Gy m (LpupiLjLb ctm/ ^gu ij <9^r$lmrr[j. 
^uS)fT8>&6m4>&>rTGmrr ^gvgv^j GVL^&&>Gm&&rTG$r LDG^rl^ij^m £h./_ 
^&j&>(oV)&>LLJ 0£<J_[/5)0L//_0(SYfl<si) GUnLpGVnLL. ^&>&>GV)aiLI (g,U)_uS)(rrjLJL-l&GrflGV 
2-GnGYT LD&&GYT L^lJil&tg, G&jGG)Gl] ILI UGW ^/7)/£)<Sff)<SU (&jlf)uJGlfilG5T QgU LJ L 0 (otf 0 c£ 

Qc^rrfoW® 2-(i]jGi]n&>&>GVnuD. L^iJUiiSlGvr LDforo pro gv &a8$aGn ^ySlrh&nGVim 
$)[})&> fhu ^{bfDGV L^iJD&tg, £_uGiurT&>LDn& g) 0 ^ 0 zi). 

GSlGmQGUGifl 0/^_o5)0/_j/_/c9 3 co5)qt c^/_L( 5 )zi) Gujn&GVGtir mpniim ^§>)gv 

Guffhhu^j lSI&gijlJd ^rr)i_i£LDnG$r gSIg^ujldu^ £f)gv m&>&>Grr rflGV)Gvr&&)rr)rT!j&GrT. 

£g)<ss0 pmb Q&ujGGurTLb gtgmjt)i pmL-i&lrfjij&Gnrr ? 

GjGftT /5/i)Z_/c^c9h./_r/^/? rfyGMTi &,rTGv£Sd[£)(&, (LpGmGu, &[})§)}rrG$)G$r ^G^n^iLjLb 

LDfhj7)IUD ^&>GKT GmfOUlJUlSlGV LDGtifl&jGtiT ff)l _ LJUITGftT GTGftTFT) <3>QTj8jGfi)&jlLI UD 

LD&&>Gn GpQT) ^^^IULDU^GgU r£lGV)GW&>GF,mj&GYT. ^ 0 / /7jZ_ 8>&)GfflGVGfi)GVlU IT? 

G^QJ) giSIgmtQgiigyT! GTSdrj&rTGV&j&dGM l&&> pibu&LDrrm ^G&i—iunGYTLb 
^jQmrP&,&> g£ 1 gmt&>gvud rflijGO (Space Shuttle) ^ 0 /_b. 1980 up&Lbuij 

29 j/w)/ G)&nGVLbLShLirTG£lG$r (Lp&>GV g£Igmt£f>gvuc) l^lSgvuj UGV (LpGTS)tr) 
iSlGVTGvrij urr&jj3>8>nLJun&> &>mij ^jroiEjShu^i. (Lp&jGV (LpmrQiun& 
§d0 GSlGmQGUGlfl &LJUGV gB SwQ <517 GuflllSl GV (g)0/fi0/ 8)1 (Tf) UD lSI (5100/ 6£0 

G$mrTGwm Guitgv 8g)rprkj&)uj£f ? i, -&rT&>GiS)m guituj^ Q&lligv ^ 0 /i). 
^/ 00 /Z_(o 37 <£#(510 <530 /J?( 5 MT@/i) ULLIGmU(j}8)GF> 2_uGlLJn&LDIT& §) 0 UL/J/ 
^g m&j gSU _ 8lrr)uurTGftT G^lG^LULorr^Lb. GrS^rj&rrGV GflGm&GVriu&Gn 

Q&iLiri)Gin&>8>G&>rTGrT&Gis)GrT l^lSIuSIgvt G&iTGhG38}hiS)GV Q^rrtsm® Q&gvgv 

(LpiSf-lLjib, ^-90/ ZJDL@/i5)(a37//5), l£IgST&&S)I r£)GV)GVlLI [hJ&GU, ^UJG^^GYT, 
Q&jlTLflrb&ITGVGV&Gn LDfhjT)im LD&&GTT GUITLp 00^) UJ/7W 0L9_flS0L/Z_/c^(S75c^0 
3 >LL^ G&jGV)GiJUjnG5ru QunqTjL^&mGrTLL/UD, QurrnflujrrGnij&Gn&GftGYTiLiLb 

Qc^rrfsw® Q&gvgv (LpLspiLjLb . 

[naifyb Gl^iLMii) rap jbiiuoDiruir? 
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LD<sfib6TT 6)51 (©(©nWrl gga 1 ® ^<#l(BLDrr6ij rbLD®© Q^6ifl6urr® ^,rr<su^LpL©Lb 
6U65)®idl6i) ®i_[b^ g^fBrBrr65OT@®6Tfl6b 6)5l6TT®®uui_rr^ 6^6MrQ6usfrl 

£_60®^^lrb@6TT rbLD6(DLD ^63)y)£,gti<j Qa^p s^6MT arciiTBaj 
2_6MTffiDLD®6Q)6TT U60 ^^nTTrEi]®(6T[)l_63T [BLD®@ 6^6UrP®<ESl65T[I3rrfr. 


■ ^fiHlflwrQQisrl J 

^rB^JTffb 6J65T ^j,^l<srr 60 ii) (Lp^frjQ®rr6!55T(Bi_ LD6tfrl^rr®6TT 6urr65T (BrBrraaSl Qa^eu 65)^5 @fr 
^^l^liuu5<i® Q^ius^rTa&CBsu 6iurr<#l^§j 6 U[B^([ 5 ®££lfl 3 rrfr® 6 fT? ff»5l6MTQ6USKfl«DLU urbnft rgrrii> 6T6ij6urrp 
®60OTi_n51rB(3^mi)? GiD^iib Qp^6V) etfionw uuj6mt^^165t (ipiu[f3<^®6fT, s^sojrQsusfil®®.^ Qa^ns 
(Lp^60 rrrr®Q®L, (Lp^ffb LWrl^sflwT affaa^aa 6)fl655T06n6trl uiuffiranb ^^lusurrjsjDng u51@rb^ 
®6urrrr<#liu^§ji_6ijT 6^6urfl®<g£l65Tfi3gJ. 
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